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Physiology Symposium, Part II* 


Physical Medicine in Diseases of 
eriphenral Cinulation 


Charles S. Wise, M.D 


No one can question the value of physx al mo 
dalines in the treatment of peripheral vascular 
disease The multiplicity of physical measures em 
ployed in this group of diseases, however, suggests 
that no single physical modality for any condition 
affecting the peripheral circulation curative, 
itself. Physical therapy, therefore, must be 
grated un the over-all care of the patient, and fre- 
quently 1s an adjunct to other medical and surge al 
practices. The more we understand about the physs 
ology and responses of the peripheral circulation, 
to physical and pharmacological stumulae of various 
types, the more rational will be our approach to 
the handling of these patients. The advances made 
during the past decade mm treating penpheral vasxcu 
lar diseases have been due largely to two general 
trends. First, there has been an mcreasmmg interest 
m improving our physologual tests and measure 
ments, giving us a more objective evaluation of 


the results of treatment, and second, the concepts 
and principles of rehabilitation tend to focus our 
thunking on the patent as a whole, rather than on 
the treatment of a single disease process 

How can the physical therapist contribute most 
effective!y to the management of the patient with 
periphers! vascular disease? I should like to center 
this dixusson on three principal subjects, with 
which ail of us in the held of physical medn ine 
should become better acquainted, and which, I am 
sure, will add to the results obtained in the man 
agement of this group of patients 

First, a bass knowledge of the various types of 
seripheral vascular disease processes, the patho 
logical changes, as well as the physiologwal dis 
turbunces, second, a knowledge of the various 
physical modalities which are available, including 
ther technics of admenuetratvion, as well as thew 
lumtations, third, a broad viewpomt concerning 
the rehabistation of the patient‘ with peripheral 
vascular disorders all are essential to the proper 
handling of this group of patients 

Betore classifying and dexcribung same of the 
most frequently encountered abnormalities of the 
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peripheral vascular system, | should like to stress 
the umportance of the early detection and diagnoses 
of permpheral vawular disease. The ability of the 
physatrist, and, in some mstances the physical 
therapist, to detect undiagnosed vascular disease 
the fest of defense ageinst mismanagement 
w these conditions Many undiagnosed cases are 
referred to the physical therapy department for the 
treatment of susper ted musculoskeletal, of some 
neurological, disturbances Muscular cramps 
vamular wnsuth 
crency, are treated faz dofferently than music spasm 
on ther to de 
course of a 
than benef 
There alo group of vasospast diseases whah 
and long 
courses of phyw al therapy may perpetuate rather 
thas the 


lone 


for example, secondary to organ 


muscle duc to Faslure 


the 


trent s iliness may result om harm rather 


aus, 


tect hfferences carly m the 


have their basis in enotional conflats 


releeve underlying condition 
With thw in mind us classify bevefly 
the various types of periphx ral vaxcular dusocders 


We 


then, let 


an divede these disorders anatomically, into 


two large groups first, those affecting the arteries 
and artenoles, and second, promarity con 
cerned with the venous wide of the circulation 

The arterial disorders, m general, fall mito 
two categories functional disorders and organ’ 
listurbances Punctonal disorders wuchude those 


diseases which are primarily due to mer ased vaso 


spasm of vasodilatation they arc, fundamentally 


physiological abnormalities in the degree of vas 
cular tone present. In this group, however despite 


the presence of a cumarily ply abnormal 


ity. these disturbances may be followed by struc 


tural changes. duc. in most instances, to blood flow 


lefmsencies over an extended of On 
the the 


other hand 


although 


organic group of disorders 


primarily they involve structural changes 


in the arteries and arterioles, are frequently, if 
not always, assocvsted with some functional vaso 
spawn of vasxdilatation, which may contribute to 
the pathological pacture Thus, although for pur 
poses of classification, we divide the disorder mto 
these two large groups, there 1s considerable over 
Lapping of both sees 

Probably the most widely studied, if not the 
most frequent of the functional disorders, are those 
grouped under the classification of Raj 
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¥ exposure of the 


digits to cold, of ernotvonal stress. Severe local 


parm om the rated with marked blanch 


ng 
Although 


fingers 


almost pathognomeons thes disease state 


thes 


of 


phenomenon was originally de 
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«rihed as a disease, has been excountered m a 
wide varety 
omadered, m the great majority of patients, as a 
symdrome, of phenomenon, with more 
than one etwology The exact mechanmm 
of this Raynaud's phenomenon has been disputed 
Some authors feel at due largely to abnormalities 
wm the autonome servous system, whereas other 
workers feel that local disorder m the wnalier 
artenes of the digits, making them unusually 
sensitive to erther cold, emotional srem, of 
lating adrenalin. The auidest type of Raynaud » 
symirome, or something very closely approxmmat 
ing seen the socalled hereditary cold 
hands. This is a type of vasomotor reaction occur 
cing many cormal persons on exposure to cold, 
it usually duappears quickly with warmth 
Very rarely, if ever, are trophuc skin changes ob 
served in this group of patients. In another ps 
of patient, the syndrome or phenomenon may 
precipitated by his vocation particularly 
volves the use of vibrating hand tools A group 
of patients with prewmat 
which the use of small vibrating tools precapatated 
Attacks of Raynaud s phenomenon), whose symp 
toms usually disappeared when this type of work 


hammer 


was given up, has been noted Ja more severe m 
stances of Raynaud s phenomenon, trophi changes 

such as shuny appearance of the skin, deformuty 
of the fingernails, superficial infection, and later, 
gangrene-—may occur. These changes have 
been classefed as and they re 
semble, pathologically changes found im 
cleroderma, which as know may mvolve 
the other portions of the body well as the 
digits 


the 
we all 


a» 


Treatment of 
with the 
in « 
cold 


this group of duworders, of course, 
of lisease the 
enmountered The savosdance 
or even slight chilling, the 


vanes severity the and 


Mage 


of exposure to 


avoidance of emotional! stress, and the use of local 
heat m carly Cases. may be sufforent to cause Vaso 
dilatation. In many mstances, however, where am 


ple measures are not adequats 
and wher 


to control repeated 


attacks carly hanges afte 


tomy has been em 


pected, preganghonx symnpathe 

ployed. Most workers agree that, despite pregan 
ghonk sympather tomy progressron may wll take 
place. This ts im accord with the predoaunant 
veew that Raynaud phenorr prumarily 
lx al disorder of the wascular system, rather than 
premarily one of the autonomx nerve supply 


Two other furmctronal vax ar 


should 


he mentioned im passing and livedo 


Val. Ne 


As the name wmplics, the former con 
usts of motthng permpheral cyanosm o m 
duced of accentuated by cold, and affects the hands 


and feet wah very few of no 
toms of senous It usually assacta 
ted with increased sweating of the palm of the 
hands. These patients usually require very lathe 
the way of treatment .-rcassurance that serous 
crculatery disturbance not present, and that 
avoidance of cold of emotional strew may be all 
that necessary 

Lawedo retwalarts 4 vasospastc disorder char 
acterized by a cyanotx blotching of the san, mow 
frequently on the feet and calves, and again is not 
a serious disorder, only tarcly associated with 
any trophic disturbances of the skin The couse « 
unknown and as far as treatment i concerned, very 
lsttle should be offered because of the muldness of 
the disorder itself 

Erythromelaigia is the last functional disorder 
to he mentioned. It is extremely rare, characterized 
by attacks of bilateral burning pain m the feet 
or hands, assisted with marked redness of the 
skin depending upoa the degree of artervolar dila 
tation present. It is usually precipitated by those 
suumulae whaxh normally induce physologi al vaso 
dilatation —such as local heat, cuercue, oF pro 
longed standing It ws similar in appearance, and 
possibly underlying mechanium, to the reactive 
hyperemia which takes place after exposure to 
cold. The treatment again ws avordance of the pre 
cipitating factors mentioned abowe The us of 
local cool applicatrons and clevation of the ex 
tremity during the attack may be pres ribed, but, im 
general, no specific therapy has been evolved 

The second large group of disorders of arteries 
and arterioles 1s grouped under the organi pe niph 
eral wascular diseases. bromboanget 
commonly referred to as Boergers disease, is a 
serious progressive disorder involving the medium 
and small arteries and arterioles im a rather chara 
teristic, pathological pattern. The disease occurs 
prumartly wm young madividuals, between the ages 
of twenty and forty, and « confined prumarily 
to males The cause « unknown The disease 
may start with a migrating that inflam 
mation of the vems, but the diagnosis is usually 
made when the arterial system « involved. It be 
gins primarily as an inflammation of the walls of 
the arteries, gradually involving the lumen of the 
vessel and secondary thrombeossm The chronx m 
flammation may involve the artery, von, and 
accompanying nerves In the carly stages of thus 
disease there « considerable vasospasm present 


coldness of the extremity, pallor, and even miter 
muttent (lawda alan may be prominent Dependmg 
upon the degree of collaters! whah 
can be varymeg changes aur, 
and as we have all seem, gangrene and low of 
part of an entire extremmety may be the end result 

A second organn arterial disease, probably the 
frequent cm ountcred in thes group. 
that of ster a tania 
ease. Ths condition generally the couse of cor 
culatory duturtance m patients above the age of 
fity. In contrat to thromboangute: obliterans, 
it affects both male and female Pathologwally 
there are degenerative changes in the wall of the 
artery of arteriole, with atheromatous plaques lead 
ing to closure of the lumen, and thrombous with 
eventual orgamazatvon of the clot and obetruction 
of crowlatron. may Gover end be seen 
im the X ray. It is unportant to note, howewer, that 
even m the face of marked changes m the larger 
and medium-sized arteries, as by X ray 
or palpated, clinically adequate collateral crcula 
thon and adequate blood flow in the smaller vessels 
may prevent tropha changes of duabling symp 
toms. Thus we cannot always correlate the severity 
of the volvement of the larger blood vessels with 
the amount of disability of trophic shun changes 
to be expected In diabetics, we all know that 
there is an mcreased modence of arteroulerotx 
and degenerative vascular changes, these usually 
occur in an carher age group, thus suggesting 4 
metabolx factor mvolved m the artenowlerotx 

lmmersson foot an organu arterial disorder 
studied most carefully during the recent war, The 
diagnosis obvious, occurring after prolonged 
exposure to cold and dampness Methods for 
management of the acute ummerwon foot have 
unproved during the past decade, when cleanliness, 
elevation, and slow warming of the cutremuaty 
avoidance of local heat, and the use of antmoagu 
lants have definitely umproved the over-all prog 
nosts. In the chron stage, the treatment by means 
oft physical methods the same as for any organn 
arteriolar Frostivte, on the other 
hand, is a clinical disorder, following exposure to 
wmtense cold, associated with actual freezing of the 
skin and subcutaneous tissues 

Other organi arterial diseases will be mentioned 
umply in passing These are artertal embolum 
thrombous, artertal venous aneuriim afd anaitomo 

and gliomas tumors 

Diseases which affect the venous portion of the 
perpheral conculation are largely organx wm nature 
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Promartly ec deal with varcose and throm 
hophiebwtrs In the former there i anatoma altera 
tion of the walwes of the wens, and dilatation of 
the walle. secondary to the mcreased bydrosatx 
pressure In thrombophleteti there is an inflasn 
matory disturbance of the walls of the ves, fol 
lowed by thrombosss We must distinguish throm 
buphiet stis, where there is an inflammatory process. 
from the condition called phiebothrombeosis where 
no inflaromation is observed in the wall of the 
vein but thrombac occur, probably secondary to 
stagnation of blood um the larger vers, particularly 
m the pelvis and lower extremities of the bed 
ridden patient. In the latter msatance these thrombac 
are loosely attached and the danger of embolium 
ambulation, and the 
oovalexent of chron 
wally ill ugnifx ant 
lowering of the incidence of thrombophichetss im 


greater. Early postoperative 
use of bed exercises im the 
patient have resulter m a 
this group of patients The adequate and carly “se 
of antwoagulant therapy has also dumineshed the 
hazards of « embolus which may be the 
result of a detached thrombus ecither of the 


above mentioned conditions 


fatal 


With thes very bref description of the principal 
diseases crcelatwon, tet 
us describe a ratronal approach m the management 
of these patients by physical medial methods. We 
have three prunary objectives in the management 
the prevention of tissue 
necrosis by alleviating the disproportion between 
metabolium and the di 


svond 


affecting the peripheral 


of these patients 


the of 
muntshed bload sup, ly maintamung via 
buletty HOt alteady damaged 
and third, rehabilitating the patient as a whole 
In most of the arterial diseases mentioned above 
flow to the extremety os diminished by vary 
rk Thon In the 


me degrees of Of 


however, there are irreparal le structural 


changes in the arteres. Needicss to say, any factors 
wheh cause moreased as 


rolongrd standing 


even slight chilling, emotional stress, of 


must be avorded in thes group 
of patents, On the other hand, any physical mo 


dality which may increase the local metabolx de 


mands of tissue beyond the capacity of the diseased 
peripheral cot stron should be avonded. In the 
latter case, wrreparable damage can be done to the 
tissues anal me and gangrene may With 


thes oo mumd. I belsewe that all forms of local heat 


whether one uses diathermy umunous heat, of 


conducts heating, are definitely contraindicated 


arterial meufhoency 


should be 


preset of organ 


Orher forme of reflex vasodilatation 
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The danger of applying beat locally to 4 rele 
twely wcheme extremity cannot be stressed too 
vigorously, particularly to ourses and attendants 
of patients. The physical therapat, when em 
ploying heat to t eiderly patient for other 
reasons, should bear in mund the dangers mberent 
m peripheral circulatory disease. We sill se too 
many patients with local areas of gangrene and 
trephi changes m the skin, resulting from the 
ill-advised use of heat on « relatively mnocent 
lesion. One must be particularly cautious m treat 
ing a minor infection in the feet of an elderly or 
diabetic patient. The patient should be advised to 
avoid local use of hot, wet soaks, or electrically 
heated pads, which would result im exteason of 
infection and precipitate necroms of the tissue 
because of inadequate Circulation and the mc reased 
metabolic demands as a result of local thermal 
— In most instances we rely prumarily on the 
avordance of chilling and conserving normal body 
and skin temperature by having the patient wear 
warm socks and clothing Where increased vaso 
dilatation is desired, refiex vasodilatanon can be 
obtained by local heat, applied im any one of 
several methods, to cither the trunk, abdomen, or 
uninvolved extremity. Even the thermostatically 
controlled heat<radic, m my opmion, HOt 
safe method for inducing vasodilatation im 4 
patient with organk vascular insufhaency 

The objective in treating the patient with pe 
ripheral vascular disease is, of course, the preven 
destruction. It seems to me that 
proper onentation of the patient, in details of foot 
hy stene, proper shoe-fitting, avoidance of chulling, 
and use of warm socks, and sample methods of 
reflex vasodilatation are probably more effective in 
the great majority of patients than any mechanical 


thon of 


apparatus which, of necessity, can be used only 
over limited periods of time, and frequently at 
great expense to the patient 

Active, won-weight-bearmg exercises should be 
stressed. Bed exercises, exther of the Buerger- Allen 
type or sumple muscle-setting exercises, hip-knee 
flexion, ankle curling, toe flexion and extension 
(particularly for the patient who wu only sem 
ambulatory )—all are excellent methods for maim 
taming optimum blood flow to the mvolved 
tremuties without any inherent dangers 

In my experience, the wheipool bath when 
available for periods of twenty to thirty munutes 
once or twice daily, can be employed satcly im 
organn arteral disease where the temperature ts 
carefully controlled not to exceed 97° F. The 
mechanical stumulatron of the agstated water acts 
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as a muld superficial massage, mc reasing local vaso 
dilatation. Where ukerative lewons are present, the 
mechanaxal washing away of superficial infected 
material may aid im the healing of these ulcerated 
aseas. In the conservative regumen for the care of 
the patent with artenal imsufhcency, the absolute 
avordame of senoking should be emphasaed with. 
out qualibcation 

Although these sample, conservative measures 
dexribed above do net appear a5 unpremive of 
dramatx as some of the mechanical apparatus 
which have been devised and are being used in 
the treatment of peripheral vascular disease, the 
success of failure of treatment, regardless of the 
modality employed, will depend largely upon how 
well the patient cooperates in this type of regimen 
No single form of therapy can sxceed where the 
good conservative regimen cannot be established 
The use of various mechanical procedures to im 
prove development of collateral circulation and 
umprove local blood flow have received = 
reports im the literature, but should be mentic 

The parex boot, or passive vascular exercise, 
involves the principle of —— the affected 
lumb to alternate positive hegative pressure 
There is no unanimity to the rationale for the use 
of this apparatus. Some experimental evidence 
certainly wndicates that there may be an mcrease in 
the sae of sumber of useful collateral arteries 
developed as a result of treatment. Clinical reports 
are contradictory, however. Probably the most 
gratifying results are obtained in those patients 
suffering from a sudden occluson of a large artery 
to an extremity. It appears that in these imstances 
the proper use of a pavex boot can relieve the 
marked reflex vasoconstrxtion which follows an 
acute embolus. However, where any phiebitis is 
present, or in the presence of amy mifection, it 1s 
felt that this method is contraindicated. It docs not 
appear to me to be rational, however, that in a 
patient with chronic arterial disease any signifi 
cant change can be expected by the means of a 
mechanical procedure, applied for only a beief 
period of thirty minutes to an hour, once daily, 
or even less frequently. What the patient docs 
during the other twenty-three hours each day is 
more umportant. I believe some of the variations 
in the results reported may depend largely on the 
technx employed by various workers. In almost 
no instance, however, has the pavex boot been used 
exclusively, without any other adjunct therapy 
Thus « «= dithcult to ewaluate the results. We have 
not used thus type of treatment in our clink. We 
feel that equally good results can be obtained with 
less expense and difhculty for the patient 


in more recent years the paves boot has been 
superseded by swermetient appin ation of 
prevare A ample, miermittent, venous 
oxhusen spperstus available. Some workers 
belewe that the mechaniem mvolved Gilling 
and stretching of the vascular tree as a result of 
the compresmon of the venous circulation, with 
the release of vasodilatmng substances when pres 
sare remowed. there not very con 
vincing evidence to back the amertion. In spite of 
lack of good phy wologn al evedence that carculation 
ms umproved with this method, reports continue to 
appear claumeng clinwal umprovement following its 
use We have occasionally used this method on 
patents with untermuttent claudx ation and unpend 
mg gangrene but rarely do we feel that unprove 
ment im a patient's condition can be attributed to 
thes type of therapy alone 

and bistamine sontopboren are will 
effective means of increasing vasodilatation, par 
m the superfcsal ussues of the shin. In 
refractory ulcers, due to either organk of fun 
vonal vascular insuthoency these vasodilators are 
effective m accelerating healing Recently, how 
ever, the imereasing use of prixoline hydro 
chlonde, intravenously, has enabled one to obtain 
equally satisfactory results with perhaps less im 
convenience to the patient. In certain patients, who 
develop undesirable sade effects trom this medica 
ton, however, mecholyl and histamine sontopho 
reses are still used. Contrasn baths have been advo 
cated wn the past, as a means of obtaining increased 
blood flow, but this cumbersome techn is in n0 
way superior and may be less effective than the 
sumple conservative methods dexribed above 

The Sanders bed an expensive me- 
chanwal apparatus which alternately the pa 
tient from the head-down to feet-down positions, 
without expenditure of cfiort on the part of the 
patrent. This seems to be even more effective than 
the Buerget’s or postural exercises and when avail 
able can be used to advantage for patients with 
mpending gangrene which fails to respond to 
other methods 

In general, the interest of most physiatrists 
today turning from emphasis on mechanical 
apparatus, as a cure or prophylaxis in the manage- 
ment of the peripheral-vascular-disease patient, and 
turning more toward a total rehabilitation of the 
patient by emphasizing the sunpler, conservative 
measures of treatment. As mentioned previously, 
emotional stress and strain, and worry over the 
patient's future may have a very deleterious effect 
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by producing imcreased and prolonged vasocon 
We then, that important to 
to releve his apprehension 
comserv ative 
regimen the probability of serious sequellae is 
less likety 


tee! 


reonent the patent 


and to hum that ender good 


The treatment of peripheral vascular disease has 
become mcreasngly because of the cooper 
and the 
and 


ation between the miernist, the surgeon 


Diseases are recognized carlier 
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treatment begun before damage beads 
to lows of am extremity The fundamental frame 
work of treatment rests on a good physologwal 
bases. In pudging a method of treatment, we should 
be guided by obyectiwe ewndence of tts 
phywologwal soundness, and its sempliity, by 
the permanence of response. It ws because of these 
general principles, rather than any specific method 
that the prognows im the patient with peripheral 
vascular disease « better today than a decade ago 


The Effect of Temperature and Various Methods 
Used in Physical Medicine to Increase Jempera- 


Lure on Lacal Circulation 


Harry M. Hines, Ph.D., and Barbara Feucht Randall, M.S. 


There an axiom in physiology which sates 
that adjustments are being made in the body con 
tumwally, for the purpose of providing an adequate 


blood flow esther for the organiem as a whole or 


for any of its parts Physiologx mechanisms exist 


which serve to regulate the volume of blood flow 


to accordance with thew ever-changing 


metabolk and phys«al requirements 
An increase in the volume of blood flow through 


an organ or tee will tend to provide the structure 


m question with additional quantities of food 


oxygen, and heat and to remove excess quantities 


of wastes, including carbon dioxide and 


heat. An suemented blood flow may serve several 


purposes lt will lessen of delay the onset of 


fatigue and exhaustion, and thereby provide for 


greater fur perlorman<« and «endurance 


Throwgh an cased supply of oxygen, i will 


tend tO lessen oF rewemt the occurrence 


of anoxrk 
an : xe the 


flurd or ecet 


may arrest oF 


umulatiion of excess 


mprovernent un the cerculatran 


revent functronal umpair 
other 
onsequence of an 


Examples of the latter 


famage which 


and structural 


take 


ment ma ght 


hood ly 


umclude gangrene, ulcers, and fibrosis, which may 
occur m pernpheral vascular diseases, anuria from 
imadequate renal circulation, and myocardial de 
generation, cardiac arrythoua, and fbmilation from 
madequate coronary Circulation 
physiologx mechanisms exist in order 
to prowide an mncreased blood flow to either wide 
spread or local areas in the body. The former ts 
bew exemplifed by such exercises as running or 
walking, which the increased blood flow 
through active muscles m made possible by an im 
reased cardiac output and by a redistribution of 
from relatively mactrve to actrve areas. A 
ruse Of body temperature is useally associated wath 
through the cutancous 
Local infection associated with an active 
hyperemia in the contiguous tissues. The above 
represent only a few of the many mstances where 
irculatory adyustments are made for the functional 
heneftt of 
A number of therapeutic measures may be em 
ployed for augmenting the blood flow through 
body These measures mclude actiwe exer 
we, passive manipulation brought about by exther 
stretching, massage Or pos 
ture changes, denervation of blood vessels; vaso 
dilator drugs; and temperature Active exercise 1 


Various 


an wmecreased blood flow 


vessels 


trasuecs 


tissues 


intermittent occlusion 
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4 most measure for mcreaung the blood 
flow through skeletal muxies. However, a most 
be pemted out that exercise also mocrcasts the 
oxygen requirement of muxle by amounts whch 
exceed those made available by augmented trans 
port, thereby mcreasing, rather than alleviating, 
tesue Sympathectomy usually followed 
by an imcrease in blood flow through the de 
nervated structure due to the release of the blood 
vessels from wasoconstrictor control, However, thus 
eficct on Mood flow may be transient, duc to the 
tact that the smooth muscle of denervated vewels 
soon develops supersensitivity to carculating bor 
mones such as adrenalin, whach m some trssucs may 
reduce of nullify the mecrease in blood flow whach 
tollows denervation. Furthermore, the denervated 
structure « handicapped with respect to its temper 
ature regulation because of loss of control over 
blood wesse! caliber and sweat secretion. Many 
pempheral-acting drugs are effective for causing 
vasodilatation and increased blood flow through 
certain areas. As a rule, such drugs cause effective 
vasodilatation only when given in doses sufhcent 
to cause undesirable circulatory side-reactions. For 
these reasons drugs are not the therapy of chowe 
when local vasodilatation 1s desired 

Various modalities of heat have long been om 
ployed for increasing blood flow, and many of the 
alleged beneficial effects of heat treatments have 
heen attributed to effects on blood flow. is 
recognized that the methods which are available 
for measuring blood flow in the human are quite 
madequate. For imstance, the plethysmographi 
methods un general use are incapable of revealing 
whether an wncrease in blood fow is duc to dilata 
tion of blood wessels mm the superficial of in the 
deep tissues, of in both areas. Much of our mifor 
mation comernimg the effect of heat on blood flow 
has been obtained from the experuments on labora 
tory anumals, under conditions which are not de 
surable for studies on human subjects. Information 
from sources should be transferred to the 
human subject with caution and reservation 

Many clauns have been made for the relative 
merits of the various modalities for mcreasing 
the temperature of tissues. These modalities include 
artificial fewer, near and far infra-red, contact 
heating, diathermy, microwaves, and supersonics 
It ws generally recognized that the effects of heat 
are qualitatively the same regardless of their mode 
of production or transfer Infra-red and contact 
heating are very effective for clevating the tem 
perature of superficial tissues, but some degree of 
heating im the deeper tissucs may result from 
conduction of heat from the warmer superficial 
tesues. However, some form of clectromagnetx 
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wave energy usually peeterred when appre table 
amounts of deep tiweue heating are dewred. The 
langer the clatramagnetx wave length, the deoper 
will be sts peactration. Heating of loving teewes by 
wipersona energy has oot as yet reached the sate 
of development which will permut as use m the 
treatment of human subjects safety 

Temperature changes may affect bleed flow 
through tiswes through the operation of one or 
more of sewersl of the 
end-organs of warmth activate depremer nerve 
the actrvety of waendilator 
centers, and concometantly inbubat the actrvaty of 
centers, thes permitting either « 
local of dilatation of blood wessels. On the 
other hand, the activation of cold receptors and 
pam acceptors usually ether general of 
vasoconstration and decreased blood flow, 
through mecreased actrwity of the vasoconstrictor 
and wmbibition of the dilator mechaniwms The 
efit of heat treatments on blood flow will 
through these mechanisms, be determined by the 
algebra sum of the effects on antagonistwally 
acting penpheral receptors, and will be abolished 
or prevented mm an area following sympathectomy 
Heat through direct action may relax the emooth 
mus le of blood weasels and permat mn teased blood 
flow. A rise in the temperature of tissues increases 
thew metabolu actrvity, and accordingly thew rate 
of oxygen consumption and carbon dioxide pro 
duction. Anoxa and metabolites increase Mood 
flow by direct action, they produce relaxation of 
the smooth muxtes of blood wessels. This means 
that, if heat therapy « to improve the effective 
blood flow through tusucs, # must produce sath 
meoreases in flow to satesfy the crculatory 
requirements of an augmented metaboliwmn Other 
wise it might intensify, rather than reduce, tissue 
anoxia 

The quantitative effect of heat therapy on blood 
flow will depend upon a number of factors which 
will be briefly discussed. The type of tissue to be 
treated ts important, masmuch as different trsues 


whah mecrease 


clasts 


vary as to their vascular patterns and thei mode of 
control. Thus the blood flow through the skeletal 
muscles is regulated in accordance with the meta 
bolic requirements under different levels of activ 
ity, whereas blood flow through the skin serves 
to meet the metabolic requirements of that tissue 


and, in addition, serves as a means of regulating 
heat loss 

The state of blood-vessel tome existing at the 
tume of treatment has a bearing on the respons 
to heat. If the blood near maxi 
mal dilatation, the effect of heat in eliciting relaxs 


vessels are 
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tion will be lew than when « sate of marked 
vaxxonstrichon pre-exists. Evulemce from anunal 
eapermentation points to the of a cortam 
comical degree of tissue-temperature elevation, 
wheh necessary before 
blood accur These sudus that the 
explanation for the alleged therapeutic benefits 
from light doses of dithermy must be sought 
« effects other than circulatory, masmach as mach 
heavier doses are required to produce sgnifcant 
increases in blood flow. An mcrvase in the tempera 
ture of the blood will dilatation 
of the cutaneous blood vessels ower widespread 
arcas. This effect of heat should be considered 
quite apart from the effect of heat on blood flow 
in the tissues contiguous to tts application. Al 
though the over-all effect of ewercise us to mcrease 
the blood flow through active munies, known 
that the preseme of 4 @rong tetank contraction 
may be associated with either a partial of complete 
ucherma, because of unpedance to flow offered by 
the contracted skeletal muscle fibers upon the walls 
of blood weasels. Thus the imcrease in blood flow 
occurs esther between the phases of rhythmical 
contraction or after thew cessation The blood flow 
through skeletal muscles in a state of prolonged 
shortening or spasticity is sigorficantly less than 
that in normal muscle. The means that, if the 
application of heat brings about a change in the 
tate of tonus and extent of muxle shortening, 
will influence blood flow because of mechanwal 
conditions incident to changes mm wmtramuscular 
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Local heat therapy may be of such « degree 
a to result im the activation of the receptor 
of both presser and deprewor sensory fibers. The 
effect of such treatments on blood flow through 
given srature would be the algebrax wom 
of these two antagonist actions and ought cause 
either an increase of a decrease in blood flow 
It may be postulated that, during treatments with 
infra-red, cortam pain acceptors, located in the 
hot spots of mraduted areas, may become trig 
ger areas which operate ot temperatures slightly 
below those cliciting disagreeable pain and cause 
reflex vasoconstriction. The sense of pain, although 
a valuable mechanism for warning against unpend. 
ing damage to tissues from overheating, may not 
be rehed upon as a guide for the optimum tissue 
temperature level necessary for affecting blood 
flow 

It appears that several methods are at our dis 

mal for clevating the temperature of tissues 

se modalities are neni satisfactory and 
safe if certain precautions are observed. Uncer 
tainty exists as to the quantity and quality of the 
effects of therapeutic heat upon blood flow. Fur 
ther mvestigations are necessary before a decision 
an be made as to the underlying mechaniems 
involved in the therapeuti responses to heat. Evi 
dence exists which suggests that the effects of 
therapeuti heat upon tissue metabolism, pain 
stimulus and acceptors, and upon muscle tonus 
may be more important im some instances than 
the circulatory changes which so far have been 
demonstrated 
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Physical Medicine in the Clinical Aipects 
of Local Heat Application 


Harry D. Bouman, M.D. 


The application of heat in clinical physical 
medicine has in many instances become a more or 
less routine procedure, and it is well to reconsider 
our procedures in the light of our modern know! 
edge of physiology of circulation. In the previous 

per, Dr. Hines has shown us the problems of 

al heat regulation in physiology and has also 
pointed out some of the difhculties un an intelligent 
application of heat in its different forms. | think 
he has pointed a way to the solution of a number 
of problems which are still before us. | want to 
review for you some of the accepted clinical pro 
cedures, in the light of the physiology of local 
circulation as it has been presented to us by Dr 
Hines. Obviously mach of what | have to say is 
familiar to all of you, but I hope that a will 
refresh your memory and stimulate discussion 
during the question period afterwards 

I think it is good to realize from the start that 
there is an essential difference between the local 
application of heat and the application of genera! 
heat. In the local application, body temperatures 
are not raned signifwantly, and, therefore, in- 
fluences on the temperature regulating center in 
the brain are of considerably less importance. This 
simplifies our problem, as rclated to the general 
application of heat, very considerably. There are, 
however, other problems that are particular to 
the local application of heat 

The first is the fact that increase in 
the local circulation by the local application of 
heat is not If, for instance, the size of the 
blood vessels of the hand has been increased by 
the local application of heat, this influence will 
be effective only if the blood vessels leading to 
the heated area are capable of delivering to that 
area the increased amount of blood which the 
increased local circulation requires. In other words, 
there is no sense in increasing the peripheral cir 
culation if the blood vessels leading up to this 
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peripheral area are not capable of taking care of 
the imreased requirements 

The second comederation that confronts 
ws is that in general heating of the body there will 
be a rise in temperature of the blood which will 
at least approximately equal that through mos of 
the body. This «& not the case im the local heat 
effect. lf the blood gets heated locally by the heat 
ing agen, the blood stream will conduct the excess 
heat away In other words, normally. the circulation 
serves as Cooling mechaniem of the heated areca 
This well-known mechanism prevents accumula 
tion of too much heat and the resultant deve 
ment of- burns. This cooling effect of the blood 
stream then becomes an unportant addition to the 
cooling effect produced by local sweating. While 
m a normal individual this cooling mechanism of 
the blood stream is a very efhoient one, one must 
realize that, when the normal blood.flow has been 
impaired, the cooling effect of the blood stream 
will he nonexistent, or at least severely decreased 
This will occur im peripheral vascular diseases, 
and the danger then will exut of accumulation of 
large amounts of heat with unfavorable results 
This re-emphasizes the well-known fact that an 
amount of beat which may be well-tolerated im a 
normal individual can be too much for an indi 
vidual with mmpaired peripheral circulation. From 
this follows the has consideration that the amount 
of heat which we can give to a patient, locally, 
will depend on the seriousness of involvement 
of the peripheral circulation 

Anot reason why the local heat 
is the evaporation of sweat. Physiologically, this 
is an important part of heat loss, and im the intact 
hunan becomes a very important factor 
Such secretion, however, is under the influence of 
the sympathetic nervous system and requires an 
intact sympathetic nervous system for adequate 
function. Clinically this is of considerable im 
portance in cases where a sympathectomy has been 
done, because there 1 an actual decrease ana some 
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times complete disappearam c of the sweat sure 
ton. We all know that sympathectormes are often 
done perpheral vascular disease, and the lack 
of sweat secretion rewulting from this type of 
may the removal of heat 
the parts. We then have « 
wtuation wheh we are dealing with a patient 
sulfermmg from peripheral vascular disease who 
pat hex tomy m whom both 
have heen mter 
The blood stream has decreased because 
the 


sweat 


wat gery 


mally heated 


has had a and 


mex remove heat 
fered with 
of penpheral disease, and resulting 
rethon 


and if the wmpathectomy has not been successful 


sympathectomy has decreased the 
m remowmg the peripheral wescular disease (a5 


often two of the exces 
heat can bx 
decreased of 
posseby lity 


“wvere 


mam ways 
heen considerably 


ompletely clurunated Obviously the 


taken care of have 
” overdosage of heat becomes a very 
amd the deeper the penetration of the 


heat, the greater the danger 


It « obvious from the abowe that the dosage of 
heat not as semple a problem as it ms often con 
We may consider a moment how 
the dosage of heat « determined. It « very difhcult 
to measure the ammount of heat absorbed by human 
tesues, except by fairly complaated methods which 
are not easily applicable clinwally In actual practice 
the maim indication of the amount of heat given 
ts the semation of the patient. There are two 
pourts in thes respect with which | think we are 
all tamuliar, bat which seem to be 
forgotten too often. The first one m a very ample 


wdered to he 


nevertheless 


ane. If semation of the patient ts the all important 


ation of the amount of heat given. « should 


he routine procedure in every physical therapy 
department to test sensation, before any form of 


heat « 


given. partwularly to an patient 
Many of the patients have involvement of the 
semeory nerves and as a result our only mdwator 


of heat dosage may not work at all 


The second of wmpertance m this respect 
that the sensation of heat located the shin 


and that. therefore, for the same amount of heat 
abuorhed by the the deeper the heat 
abworbed. the lew the skin sensation will be In 
other words, «& we give the same amount of heat 


to the same patient. one m the form of deep heat 


and the other in the form of superficial heat, the 
patremt will feel comsiderably lew sensetion of 
warmth m the fra westance than m the second 
ht should be realized, for matance, that induction 
treld diathermy will grwe relatively less heat sense 
trom than radiant heat This means, m the fret 
piace. that the danger of burns becomes larger 
and. om the second place, that the danger of an 
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overdose ww considerably greater with the methods 
which produce more deep heat than with those 
methods whaxh heat only superfcsally, such as 
heat by contact 

Evidences of overdosage of heat are not always 
recogeuzed to the fullest extent, but one can be 
aware of them +f one w aware of the defense 
of the body against excessive heat 
One defense mechan an secretion 
of sweat, another onc dull, throbbung pain 
that one so often finds, particularly m the p A we 
ten of too much duathermy. It has been our cx 
perience on « clenical bass, 
of duthermy treatments im the last few years, that 
mduction field disthermy, many cases all that 
required a lukewarm sensation after an appli 
catwon of twenty and there have been 
relatively few mstances where more than a sense 
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on careful evaluation 
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thon of warmness was required after a twenty to 
thirty menute treatment 

To retresh your memory for a few minutes on 
the different types of heat, that us to say, heat by 
contact, radiant heat, and diathermy, we are all 
with the that, chowally, the main 
difference between the different types of heat is 
penctrateon Recently, the difference between hums 
nous and nonlumunous radiant heat has been stud 
red. and it has been shown that nonlummous imfra 
red penetrates considerably more deeply than was 
previously thought possible. Sull, if one compares 
the amount of heating of the skin with the heating 
of the deeper tissues, the luminous infra-red comes 
out past as well, and even somewhat better than 
the nenlumimous infra-red. In diathermy it is the 
induction-feld short-wave diathermy, particularly 
which produces deep heat, because deeper tissues 
are better conductors. If one compares the heating 
obtamed by the induction field and by the con 
densor held, it can, in first approximation, be said 
that the mduction held generally heats the better 
conducting tissues better than « heats the poorer 
while freld the 
Industry uses both mduc 
non held diathermy and condensor-feld diathermy 
tor the heateng of materials, ms fully aware of this 
fact. For the heating of meulating materials 


tarmbiar fact 


the condensor 


whih 


conductors with 


of poste is true 


such 
ondensor field. while 
tor the heating of metals in clectronic welding and 
soldering, industry induction field 


diathermy has been 


as plastics, industry uses the 


uses the 


In recent years, mua rowave 


added to the feld of awailable duthermy wave 
lengths. Murowave diathermy uses a frequency 
of 2450 megacycles. Recently other frequencies, 
namely 9615 megacycles, $850 megacycles, and 
10600 megacycies and me gac yc les have 


become available for mvestigation This # con 
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trasted to the three frequencies of induction-teld 
diathermy which are allowed by the Federal Com 
munsations Common, namely, 15.66 megs 
cycles, 27.52 megacycles, and 40.98 megacycles 

Dr. Hines has shown you the physiological evr 
dence that microwave diathermy indeed produces 
deep heat. As tar as the clinwal application of 
marowave is concerned, our evaluation of 
only just beginning In a recent article by the 
workers in the Mayo Clink, they state, “The clin 
«al use of macrowaves only now beginrung 
However, careful clinical experience, for « period 
of years, carried out by careful observers, will be 
required before the clinwal status of diathermy 
with microwave can be definetely established 

There have been some dame ging effects of muro 
wave described. Microwaves, particularly, are ab 
sorbed by water, and large amounts of fluid can 
therefore reach extremely high temperatures. On 
the other hand, a very definite and very deeply 
penetrating heat can be obtained in a method of 
application which very sumple 

I thenk that there one difference between 
induction diathermy and ma rowave diathermy 
which will play a very considerable role m the 
final clinical pedgment of the applicability of the 
method, and that is the size of the arca heated 
With iwnduction-fheld diathermy @ is very caw to 
heat a fairly large area with reasonable evenness 
The microwave diathermy machine, in its present 
status, is essentially built to heat rather ited 
areas. As I have said before, in many cases, where 
we want to obtain an increase in circulation with 
our diathermy, we will have to see to mt that the 
blood wessels feeding the heated area are also 
dilated. In many instances, we will be more imter- 
ested, clinically, in a heating effect which covers 
a large area, than in a spectheally localized 
heat. On the other hand, the possibility of a well, 
defined heating arca offers clinical opportunities 
which at present can not be evaluated. It will be 
particularly worth while to study the combination 
of microwave diathermy, for a high degree of heat 
im a circumscribed area, and induction-fheld dia 
thermy, which would heat a large surrounding 
area to a lesser degree 

The old-fashioned, long-wave diathermy, with 
electrodes in direct contact with the skin, can still 
be used effectively in a number of instances. All 
of us have treated tendovaginitis of the wrist by a 
long-wave application between one clectrode on 
the hand al one electrode on the arm. The reason 
for ts effect is that the current concentrates on 
the area of the wrists tendons and produces a 
very mild and beneficial heat in this particular area 
Long-wave diathermy « under the control of the 


tedera!l ( ommmunn ations and be suse 
of sts disturbing effect on broadcasting there 6 90 
dows that any ase of long wave du 
thermy would reselt m «4 speedy effort by the 
Federal Communications Commiusson to lumit its 
use 

think we are al) famular the comramduas 
toms of duthermy A tew of these ate spectix 
contraindxations of diathermy, others are general 
of heat Among the  haractermtx 
contramndx atroms let me rermnd you of metal 
bodies, particularly small proces of shrapnel war 
veterans, also the pregnant uterus and profuse 
menstruation and bleeding These are contramnd 
catvrons because they produce large areas of con 
ducting tissue whach, therefore, specifically absorb 
the induction-held diathermy A smular contra 
indication large amounts of fluids, for metance 
in jounts, in the use of microwave diathermy, be 
cause it has been shown that mucrowaves, particu 
larly, are casily abworbed by water. The general 
contraindications are really based on the previous 
discussion by Dr. Hines on the phywology of heat 
and on what we said before about the belance 
between the amount of heat introduced and the 
amount of heat removed by circulation, sweating, 
and other means. Many of these are, therefore, not 
absolute contraind«ations, but are closely related 
to the amount of heat grven. While a small amount 
of heat  benefcul, « large amount of heat may 
actually cause serrous damage in the form of burns, 
or in lesser degrees heat may produce a worsening 
of the orginal disease. One might express the 
im the following way 

Heat produces two th ngs, an increased corcula 
tron an increased k<al process, be metab 
olism of disease process or inflammation. And the 
question “Can we merease the circulation to 
such an extent that the mecressed corculation can 
take care of the increased metaboluum?” If @ can, 
the balance is favorable, and the applied heat will 
prove effective. If it cannot, the balance is unfa 
vorable, and we are giving cither too much heat, 
or too deep heat, or we should give no heat at all 

Let me give some specific examples. Nobody 
would give heat or diathermy in any disease where 
a flare-up, even a mild one, would be damaging, 
for mstance, mm active tuberculosis or malignant 
tumors. It has often been said that, im arteriontle 
tosis, diathermy should not be given, this 6 un 
doubtedly correct, because, if the arteries are com 
pletely stiff and no merease in circulation can 
occur, diathermy, or heat generally, would hardly 
be benefxial. All that one would do would be to 
increase the metabolism and put an increased load 
on a circulatron that cannot increase. On the other 
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hand. when the narrowing of the arteries due 
to spasticity the walls of the blood vowels 
diathermy may Cause Very bencfxsal marease 
cireulation, and, in the cae the mrease 
culation may well offset the mcrease metabolism 
The actual clinical prablem thus 

most cases of serypheral vascular duseases we are 
not dealing vik ether complete arteriox lerose 
only, or vasospasm only, and will have to evaluate 
how much of st is due to one factor and how much 
of & is duc to the other factor, to come to 4 con 
clusson as to whether diathermy and other forms 
of heat can be used effectively In many instances 
the only way to find out « to try «, and thus one 
will hawe to be extremely careful and start out 
with a very mild dosage of diathermy Only if the 
muld treatment proves eficctive, should one very 
gradually increase the amount of diathermy given 
it will be found that a powmt at which no benefit 
occurs, and in which a throbbing pain results dur 
ing the diathermy treatment 
sooner in these patients than m normal individuals 


however, 


will be reached much 


These actual ations and contraindications tor 
diathermy and heat can be found in any textbook 
of physical medicine, and | might, for metance 
refer you to the very recent article by Martin and 
Erickson im the new Handbook of Physwal Med: 
cme and Rebabilitation, of any other good review 
of medical diathermy or heat 

But there are a few ports that I 
would like to mention from our own cxperiene 
which are based on the above considerations. We 
are all familiar with the efiect of diathermy and 
deep heat in arthritis, and particularly 
artherites 


m ¢ losing 


osteo 
while most of us would agree that, m 
rheurnatosd arthrites, heat by diathermy Not essen 
tial Partly thes to the that 
pornts are that h camer to treat 
this patient by short periods of hyper-therm, of 1 
the Hubbard Tank. But the swelling ot rheumatornd 
arthnites contains enough fluid so that overheating 
of thes 


due tact many 


by diathermy becomes 
When the dosage « reduced, diathermy 
may become effective 

The feld which umpreses with 
the areful dosage the held of so 
called myositis, we 
very care 
the atiount of 
with conssderably 


conductive 
quite easy 


tor very 
and bursetts 
have watched our dosage of diathermy 
fully. we have generally 
diathermy given im these 
better Now 


treated im our clink 


ed 
cases 
results many of these patients are 
with an amount of diathermy 

a lukewarm sensation after 


about twenty minutes treatment 


whah produc only 


There One mstance which we have used 


diathermy which | am quite hesitant to 
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We have used extremely diathermy in chronk 
ulcers due to peripheral vascular Here 
again in many instances diathermy obviously 
because a peripheral vax ular lewon 
is entirely duc to arterioxierows. But m many 
ulcers there is evidently still enough flexibslity of 
the circulation left for an mcrease m 
to be obtained. We have found that a method of 
chowe a combsnation of local mecholy! ron trans 
fer to the tessucs surrounding the uket together 
with iwnduction-feld diathermy, extremely mild, 
with long cou to the entire Obviously, the 
increase m circulation obtained in this way @ Very 
small, but one must not forget that m many in 
stances of an ulcer only 4 very wnall mcrease in 
vitality of the tissues & needed to start the heating 


process Needless to say, the diathermy and the 
mecholy! son transfer should not be given sumul 
tancously because the electrodes used for the 


mecholy| would heat up © the diathermy held 
We give the diathermy immediately preceding the 
mecholy! son transfer 

The emphasis on 
Hines 


mild diathermy beings |p 4 
mt in Dr discussion appears 
of major umportance Dr. Hines has shown 
has emphass here, that, in order to get vase 
dilatation, a cettam definite mcrease in tempers 
ture must be obtained, It is likely, if aot certam 
that many of our clinx al applications are below thes 
threshold. One would then ask the question, how 
can the effect. of diathermy explained, if, 19 
some cases, it is not enough to caus appreciable 
vasodilatation. Dr. Hines has also emphasized that 
exercse, that rhythmical muscle contractions 
(not sustained ones), causes 4 greater degree of 
merease im circulation than most methods of local 
heat application, yet, clinically, one would not 
want to suggest the use of exercise a5 4 replace 
ment for local heat Here again the question 
should be raised, whether of not local heat can 
perform its useful function m some other way 
than by Obviously this problem 
does not involve any specitc effect of any one of 
the methods capable of producing heat. The ques 
tion is—what os the mechanism of the benetic ra! 
effect of local heat Is vasodilatation only, of 
are other factors involved? Dr. Hines has pounted 
out a number of these factors It will require much 
future research to evaluate these and other possible 
factors 


The importance of this for the clinnal appl«as 
tion of local heat ss, of course obvious Only 


vasodilatation 


we understand Jow our local heat produces its 
effects can we come to 4 really intelligent applica 


tron of thes umportant physical modality 


of 
q 
i 


of Heat Regulation 


REGULATION OF Booy 


In heat-regulating anumals the temperature of 
the central core of the body is mamtained at a rela 
tively constant level, regardless of a wide range of 
environmental temperatures to which the animal 
may be exposed. This can be demonstrated conven 
entiy in the laboratory, using the dog as the ex 
permental animal 

When a dog is abruptly removed from a labora 
tory temperature of 25.24° C. and placed mito a 
refrigerated room held at —20° C., tts rectal tem 


tory, Fert 


Rectal temperature curve of an weoperated dog dartag 
s foar fo a8 rroumetial tempera 


Pre 


Alien D. Keller, Ph.D. 


Figure i 


The Role of Circulation in the Physiology 


perature actually mises somewhat, where « may be 
maintained for the duration of the experment 
of it may return progressively to or tow ond the pre 
exposure level. The is ilustrated m Figure 
In the particular experunent the rectal temperature 
rose from to 48.5" om the few thirty minutes 
and to at the end of the Gra hour. It was 
af the lewel for the durateon of the 
twenty four-hour exposure, Thus the rectal tem 
erature was at slightly abowe its usual 
level against a definitely heavy external cooling 
load 


Again, if a dog w suddenly subjected to an 


& Rectal temperatare carve of an wmoperated dog during 

4 to a8 lem peralure 

/ C the curve the presence 
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Figure 2 Aw drawing of the af 4 
dog) when? padicated the locates of the 
beat cogulatieg «outer The aca by 
colls extend tate the cophalig etd 


environmental temperature of 57-58° C.. the rectal 
temperature rises to a slightly higher level, where 
maintained 


t may be but « usually returns pro 


gressively toward the preexposure leve during 


the experiment. This ss illustrated in Figure it 
In thes partnular experument the rectal temperature 
38.6" C. m the fret munutes 
at the end of the frat hour. From 
this fewel it decreased gradually, being 34.6" ©. at 
the end of Thess the 


rectal temperature was not allowed to ruse exces 


rose from 
and to ¢ 


the seven-hour exposure 


sively against a definite heavy external heating 
load 

This ability to maintain automatically a body 
core temperature near cOonstamy against drastx 


cooling and heating loads. holds true for all am 


mals which possess reasonably etixsent heat 


regulation. (Dog, monkey, ape and man are repre 
sentative.) It should be appreciated that different 


animals of the same species may react slightly 


differently under sential conditions and also that 


the same anumals responses to graded environ 


mental loads show correspondingly munor dif 


ferences. In this connection compare the responses 


of Deg 46 under cooling loads of different magn 


tudes (shown mm Pigures ta and Sa). These vara 


Hons are relatively unumportant the 


mportant pomt that frank hypotherma of 


hyperthermia ts not allowed to develop. It is thas 


end-result rehably predu table 
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Heart Centers o8 


The maintenance of a body temperature near 
onstamy the of regulatory process 
mediated by the central Deryous system The re 


sponsible central, wmtegrating mechanisms are lo 
ated im specific areas in the brain stem, as 
im Figure 2 

The center or thermostat h regulates agamst 
s cool or cold environment « confined to that por 
ten of the bram stem known as the hypothatsmes 
Although there reason for bebeving Ghat nerve 
ells responsuble for regulation agaist 4 warm 


or hot environment are also located m the hypo 


thalamus. it is known that some of these cells 
withcient in number to maintain adequate heat 
dissipating functions, reach sudally mto the 


adjacent midbrain. When these arcas are dest rowed 
by appropriate 
lose thei 
stant core-temperature 
ments, they 
preparations 


surgeal procedures the anumnals 


respex tive to a con 


adver™ 


are reduced to non-heat-regulating 


against environ 


Ana experumental anumal (taken from our oper 
ated series), which suffered a complete low of 
ability to regulate 
{ Dog 
ven it 


against a cool epvironment 


is illustrated in Figure 3a. After opera 
was necessary to house this anual im an 
<tal tem 
When it 
was abruptly placed in an environment of 4° C. its 
rectal temperature fell progressively, and reached 
2a* C. at the end of a three-hour exposure. The 
anual was then 

4” C. for three hour 


environment of 40-41" ©. to keey its 


perature in the neighborhood of 58 ( 


removed to an environment of 


where the rectal tem 
no tendency 


to rise. On return to the warm room (40-31° C.) 


perature remained stationary with 
the temperature began sing, returning to 58 
the following morning. It ts emportant to note that 
the fall of the rectal teraperature ts a straight line 
with no changes in slope which could be caused 
by remnantal There was no 


shivering 


regulatory powers 

central 
heat -dis 
tact 
Note that its rectal 
durmg 
six-hour exposure to an environment of 37.38" € 


permanent loss of all 


Dow sts 


In spite of the 
old-combating powers in 
sepating abilities remained 
is demonstrated m Figure & 
temperature did not mse beyond 99” ¢ 


Typecal slow and casy panting was present con 
tinually. after the rectal temperature reached 49° ¢ 


It « to be emphasized that m thes dog fhe iherm 


ital guards agare 4 iowermg of 
lem Pevature wa elective destroyed without m 
parrmg m ite ita [De iat vege 
lates against a bot environment. Such a dog 


~ 
| 


Val 


at large Miami, would probably survive 
the seasons and dic of old age, but, in ( leweland. 
with the onset of winter # would surely die from 
the effects of hypothermia 

When the heat-dissipating thermostat is de 
stroved and the animal is subjected to « hot 
environment, the rectal temperature rises rapidly 
and the anumal will die of heat prostration unless 
the exposure to heat = ended shortly after the 
rectal temperature reaches 43° C. Such respons 
also Ulustrated in Figure Sb. Note that m thes 
dog (72-D) the rectal temperature rose from 56 
to 43° C im an hour and a half. The slope of the 
temperature curve actually steepened with time 
This was, of course, partly due to increased tissuc 
metabolism caused by a msc in temperature, but 
was also accentuated by activity, 
walking rapidly about cage. There was no panting 


000-0 


Rectal carve of dog (28) all 


Thus dog lemperatere carve with 

se dee om Pov al wr caree u hee 

the same ling ioad. 
arte wd ate ihe of 


Pigere 3 
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The foregoing experunents demonstrate first, 
what is meant by the term deat regelation, and, 
second. that the maintenance of a constant body 
core temperature ts dependent on specie 
thermostat controls, Now the question 
ares, how do these central neurological mechs 
nisms attain constancy of body<core temperature’ 
Or, stated another way, what peripheral phywo 
logxal contrivances afe utilied by these central 
integrative mec 

The individual phywological processes known 
to be, and suspected to be utthaed om thes connec 
thon are numerous. Bat, as we shall demonstrate 
later, it is difhoult to isolate and evaluate phywo 
logically the exact load carried by any one indi 
vidual peripheral reaction. It is also dithoult 


Rectal temperature carve, of the same operated dog 
hows os “a.” to an 
mental temperatare of 37-38°C. This dog's entively aor 
mal vegulation a beaty beatdoad i: conteanted 
the rectal temperatare of another dog 
Supplreg cadicates the of panting 
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PEGULATION AGAINST COOL Of COLD ENVIRONMENT 
J tt = 
Figure 4. Schematic diagram the ie regelatice agate id 
im many metances to determine with certainty The part the circulation plays im regulation 


whether certaun reactions, which are ander susp! 
con, actually take place. These dithculties 
along with other factors, from the 
oft 

activetron 


ari 

multiplicity 
the tume 
tre mendous 
and the 
COM px overlay the warms reactions 
concerned 


processes ot 


of 
rewrve pre wert 


ating 


a given foactrom, the 


m mdividual processes 


For convenience of discussion, the penpheral prox 
be utilized 
sol environment are « hematized 
ma simplihed, but not necessarily comprehensive 
form in Figure 4 


esses whech are awally credited 


to 
m combating a 


When a lowering of the body temperature is 
threatened problem m met im a twofold man 
First physsologial effort ts made 
to prevent the heat produced under ordinary con 
ditions trom the bexly (heat con 

Second, when additional heat 
produced by 


the 


net an 


irom cx aping 


servation outflow ) 


“ needed stunulating heat 


producing processes to greater activity, and by 


activating reserve contrivances specifically designed 
or adapted for heat producing purposes (heat pro 
ductran outflow 


aganst cold is clearly in the recim of deat con 
here, circulatory adjustments carry the 
major load. This ts particularly true during short 
bouts of exposure and during the exrly part of pro 
The prwmary that 
the amount of blood flowing through the surface 
layers of the body of appropri 
ately decreased. This ts brought about principally 
by ( accompanicc by 
ompensatory splanchnx vasodilaration ), and, also 
by other contributing fac 
such as hemoconcentration. These conchassons 
hest drawn on the basis of sample clinical inspec 
non, ung criteria as skin color, skin tem 
peruture, and increased difficulty in drawing blood 
trom peripheral veins, have subsequently been sup 
ported by more exact laboratory analyses 


ert ation 


langed exposures end result 


per unt tome 


(ulaneous Vasooonstriction 


under certam conditions 
tors 


wach 


ht has been shown thet there are quaentitetiwe 
threes to the wae of shen temmpereture an of 
tha’ Hoewewer ‘tam of thew ore 
readily appreciated, and they do oot the 
the skin temperature n ary stamens, a rel 
able and useful qualitetive index of blond fow 

There are several different ways «¢ demonstrating that 
efes Cutaneous vasocom thom occurs as « direct resale 
perupheral cold stemules An caperement af 
al partwulerly clearcut end They 
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closed off temporarily at both ends, and, by of 
« hypodermic acedic, emptied of Mood and 
with saline Then, by commecting the needle with 
prewure roowding apperstes, they demonstrated « vigor 
ous comtrection of the segment of won when cold was 
applied to the suctoce of the 

The suspeccan thet hema omretraten may 
Growmetences of cold rong 
peesumpowe support by an expernment on cur Dog 26 
The vesults and the of the cuperument are 
corded Figure 3. Thes dog's ability to combat « cold 
covironment had previously been partially unpaired by 
« tnxderately large lesion placed in the posterion bypo 
thalames Thos, os will be in the fgure, when 
was subjected to an environment of for several devs 
the rectal temperature dropped from the sormel range 
around 38° C. lower conten 
C and the hematocrit rose conmderably Be 
of these changes were maintained for the duration of 
the cuposure. tt should be appreciate! thet the heme 
copcentration im thes inetence cut of propertion to 
what might occur in the unoperated animal, suse of 
the partial impairment in its sbility t regulete 
cold 

An insight into « factor in the mechantem of attamung 
also iilustreted in thes capenment 
The dogs water consumption was strikingly decreased 
at the same time that the hematocrit was clewsted. In 
fact, in order to get the dog to take any Guid at all, it 
was necessary to bait it with food, by adding « small 
smoant of milk. Note that on the fourth dey, when the 
jog was grven a greater amount of fluid im this manner 
the hematocrit showed « corresponding drop Also note 
chat both the and spentencous water com 
womptien returned to, and slightly beyoad, the pre 
exposure levels when the cold caposere was terminated 


end the animal was in « warm room. In connec 
nem with thie cuperiment, one should recall thet « 
frequently, not asually, precipitated by « 


cold io burnans It hes also been shown that, at 
least inetances, there is associated with “cold 
2 maintained loss in body water during a semiprolonged 
caposure to moderate cold 


But how does reducing blood flow through the 
skan conserve body heat? It does so un two different 
ways. Piest, the blood passing through the surface 
vessels serves directly as a fluid transport of heat 
% becomes ladened with heat in the deep heat 
produc ing organs and loses it to the cooler environ 
ment during its passage through the surface tissue 
layers. Accordingly, a decrease in cutaneous blood 
flow means less loss of body heat from direct 
fluid transport to the body surface. Second, 4 
decrease in peripheral blood flow increases propor 
tionately the insulating properties of the cutaneous 
and subcutancous tissue layers. For example, it 
has been estimated that a subcutaneous layer of 
fat, free of any blood flow, has as much insulating 
capacity as a laver of cork of the same thickness 
Thus. msulation in the body wall of a heat-regulat 
ing animal, by virtue of blood flow, is a dynamic, 
adjustable affair, not a static affair such 


automat 


Tee Revew 


as ts fownd m the walls of a laboratory ref mgerator 
or oven 

To demonstrate that certain pernpheral process 
is «tivated, during cxposere of an animal to 
adverse environmental loads, & one thing, but to 
determine its relative wolated importance mam 
taming a constant body temperature is an entirely 
different matter. For mstance, there no doult 
that 4 vigorous Cutancous vasoconstrxtion occurs 
as a of exposure to cold. On the base 
would be reasonable to assume that the 
nance of a constant body<core temperature against 
a cooling load is, to a large degree, dependent 
upon the central activation of this single pernpheral 
reaction. Nevertheless the question remains, to 
what extent would an anunal’s ability to prevent « 
lowering of body temperature actually be unpaired 
by removal of all central vasoconstrictor control ’ 
This approach (the determining of physiologwa! 
defkits) is 4 most umportant one, an analyta al 
approach which should never be neglected. It can 
be used expernmentally, with respect to the central 
vasaconstrictor control, in a way which reason 
ably free of complications. The entire outflow of 
vasaconstritor nerve fibers is severed by surgical 
extirpation of the thorack and abdominal sympa 
thetic chains. (See Figare 6.) this 
surgical procedure, the blood vessels become per 
manently dilated, as can be readily attested by 
such sumple criteria as direct visualization of cuta 
neous vessels, skin temperature, and the 
greater case in obtaining blood by venipuncture 


Following 


blood 


Figure) Rectal temperature, hematocrt!, and water intake 
carve of Deg 6 betove, and alter fe 4 
C. temperatere Suppliag 
on the water thal 4 
hasted with milk See text lor further detail: 


tow fewrtees day 
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Such sympathe torzed dog marmtams a rectal 
temperatun normal range of 38°C 
when st ts howsed at ordmary laboratory tempera 
tures. Even when  subyected to heavy caternal 
cooling load, the magnitude of the hypotherme 
whch develops surpruangly wnall' These facts 
are shown in our expermment on Dog 46 and 
In this particular exper 


thx 


illustrated wm Figure 
ment, the dog was subjected to an environmental 
The 


temperature fell slowly during the frst four hours 


temperature of $° C. for sm hours rextal 


reaching C. During the succeeding two 
hours, the rectal temperature actually began to re 


Thus 


central wasoconstrator control, a 


turn to the pre-exposure level m the com 
plete absence of 
serious hypatherma did not develop Thes seers a! 
most incredible, by comparison with a mec hanna! 
model, « amounts to keeping the temperature of 
the interior of « house on teasonably even keel 
on a wery cold day, when the house has more than 
half of the exterwor wall space completely open 
«windowed 

This essentially adequate regulation against cold 
im the prevence of belateral symmpathex toeny shown 
m the » an example of 
fest, the regulating con 
trivances (compensatory processes) possessed by 


the dithculty 


role of a single 


foregoing cxperunent 
tremendous reserve of 


heat regulating animals, and, second 
of evaluting quantitatively the 
individual permpheral reaction in the over all heat 


regulatory mec hanimm 
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A specif: compensatory factor, which should be 
mentroned wn thes connection, that considerable 
vasconstrition occurs in the absence of central 
control, due to cold acting directly 
on the Mood wessels That axh « the case 
readily evedent im these preparations by the m- 
creased dithculty of drawing blood from a periph 
eral ween during a bout of cold exposure, whereas 
im the same dog, previous to, of after a cold ex 
this «= an casey matter because of the 
vasodslatatran 


posure 
chroma 


Re at ware or bot enerronment 
The perppheral contrivances which are known to 
be utilized im the central regulation an 
environmental heat load are «x hematized Figure 
& The problem of dissipating excess body heat 
is met first, by imcreasnmg the blood flow through 
the surface layers of the body, and second, by 
activating devices specifically designed of adapted 
for heat-dissipating purposes (sweating or pant 
ing). During exposure to 2 mild of moderate heat 
load, heat dissipation us achieved largely by corcula 
tory adjustments. During exposure to heavy heat 
loads, these circulatory adjustments continue active, 
and may be intensified In addition, the blood 
supplies the sweat glands and or lungs with the 
necessary fluid for the reserve evaporative cooling 
which uw acheved through sweating of panting 


The primary end result of the circulatory adjust 
ments us an approptiate increase in the amount of 
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blood flowing through the surface layers of the 
body per unt of time. The brought about 
principally by cutaneous vasodilatation (accom 
panied during the carly part of the exposure by 
compensatory splanchax constriction ) but other 
adjustments, such as imcreased cardiac output 
hemodilution and mereased circulating 
volume, become apparent with tume. The cutaneous 
vasodilation readily apparent an the bases of 
simple clinical inspection. In the dog. for mstance 
the skin on the parts of the body where the hai 
is thin is wisibly pink. The temperature of the skin 
«s Obviously clewated abowe what obtains at ordi 
nary room temperatures, and a large quantity of 
blood can be drawn from a leg veiw with greater 
ease than under ordinary circumstances. Ie addi 
tion, blood drawn fram a vein, when an anual 
atively ombating mocterately warm or 
hot environment, looks tke arterml, rather than 
venous, blood Thu means that more Mood 
passing through the tissue which the wein drains 
than 1s necessary to supply the oxygen requirements 
of the This direct evidence of an in 
creased bloed flow. Thus one does not need exact 
ing laboratory analyses to be convinced that, under 
these conditions, the dilatation of the superficral 
veins in the limbs is associated with a fast and ‘or 
mercased cutancous blood flow 

An interesting anatomical devue has recently 
heen dex ribed whach is utrhaed for mcreasing the 
blood flow through the skin, apparently for specifi 
heat-dissipation purposes. This anatormucal con 
trivance the arteriovenous anastomows By these 
anastomoses, blood ts shunted past the capillaries 
from: the arteries. directly unto the weons. The blood 
so shunted has no opportun:y of having any oxy 
gen extracted from it by the tissues 

How. then. docs this increasr in blood flow 
through the surface layers of the body, facilitate 


the duspation of excess body heat’ It does so m 
two definite ways, being the exact oppowte of what 
occurs as tesult of decreased dunnge 
posure to cold. First, an increase im peripheral 
bleed flow means that thu blood can lose heat to 
the environment, directly and mdiectly. by fluid 
transport fram the deep producing organs 
yust as the hot water conculated through an 
motile engine loses heat to the crvivanment as 
passes through the radiator, Secondly, an mcrease 
m peripheral Mood do reases proportionately 
the unsulating propertres of the cutancous and sub 
cutancows layers, in terms of a mechanical 
model it m somewhat equivalent to removing the 
rk wool from the extertor walls of « house and 
perhaps, at the same time, puncturing a good many 
holes the remaming wall structure 

It is common expericnce that most people do 
not begin sweating until the weather becomes quite 
warm. Thus, sweating in man and panting in the 
dog are reserve body<ooling devices which ordi 
narily are not activated until the heat load becomes 
distinctly obwrous. This observation, when analyzed, 
furnishes evidence m support of 4 previous state 
environ 
mental heat-loads, adequate heat dimipation 
achieved largely by circulatory adjustment 
subjecting a dog to graded ambient temperatures 


ment during exposure to moderate 


evidence in support of this statement became even 
more convincing, ¢g., on a qualitative bases. The 
adult dog has no sweat glands of any consequence 
and it achieves evaporation cooling through the 
mechanism of an mcrease in lung ventilation. The 
magnitude of the latter can be estumated directly 
by counting the respiratory cate and noting the 
presence or absence of panting When ome has a 
quiet dog, the magnitude of the environmental 
heat-load which can be tolerated without actrwating 
panting can be determmed with relative cam 


— 7 
— 
4 
a 
a 
i 
a 


oF 
“ 
Loot 

4.008 


” 


» Re 


ambient 


tal tomperatare aad rei prrater) rate carte 


emperatare of ‘ See fer farther 


An experunent on Dog 55, from our series sthus 
traces thes port the relevant data bemg charted 
in Pigure 9 of prepara 
tron as Dog dewribed prev By wortue of 


This dog is the same typ 


a large posterior hypothalamic lewon, all abulity 


to regulate against a cool or cold environment was 
permanently « liminated, but. as is evident in Pigure 
9. his regulation agaist 4 moderately heavy heat 


load was not only adequate but remarned entirely 


within the normal response range Thes anena! 
was decidedly on the quict side, he would lie still 
far hours. mowing only to cat, drink, urmate defe 


ate. and occasionally to change position. When the 
cage was approached he would raise and turn his 
head, watch the approacher carefully, and, if the 


occasion scemed to warrant it, would grow! 


ously, with associated piloerection Fortunately 
these spurts of rage did oot occur durmg heat 
tolerance tests. and therefore mternal heat produc 


tion remained on a relatively even keel 
In this particular experument (4s i the case of 
Dog 28) 


an environment of 40-51 


it was aecessary to house the animal im 
in order to keep the 


When 


abruptly placed in an amivent temperature of 44 


raxtal temperature around was 


43° C.. the rectal temperature rose from 55 to 
0° C im one hour, where it leveled off, being 
only Cat the end of the «cond hour, Ths 


leveling off occurred im the of any im 


wm lung ventilation. The ambvent temperature was 


then ramed to 35.36" C. At the end of the first 
hour at thes temperature the rectal temperature 
reached C.. and, after the second hour, # 
was 990° C Here agam the rectal tempersture 
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leveled off without any ugnifcant change hung 
ventilation. From this time on the rectal tempers 
ture did sot go any higher dev reased 
progressavely during the succeeding hours of ex 
posure Shortly after the rectal temperature reached 
C. the basal resperatory rate reased from 
a range around 20 per minute to 4 range around 
60 per minute Upon this increased basal reaper 
atory cote there were superimposed accassonal 
bersts of typical panting. T bursts of panung 
were © short and infrequent that @ seems quite 
safe to assume that the disupation of body heat 
through evaporative cooling was ewentially neg 
ligible in thes expermment 


rather, 


An wtcresting wdepount that these bursts of panting 
were dehmstety elicoted beat am 
heent temperature, of beady ternperaturc, but were clearly 
sctrvated by mowement of the body ot pert of the budy 


Thus, when one approached the caperumental bea, the 
log would raise and turn hes bead of get on hus feet 
penting would begm, Sut sould 


Obviously, re 
ovement un muxtes 
petion 
rather them 


the 
were activate om 


whah wt 


atwuptiy settion! 
(epter 
of an beet 


s result internal 


A pout of practical the tact that 
the ethosency and case in regulating agamst a warm 
ot hot environment mcreases rapedly the 
early part of an exposure Note from Pigure 9 that 
the rectal temperature in Dog 35 had begun drop 
ping slightly at the end of the third hour of the 
$5.56° C. exposure and that thes drop was con 
siderable between the cighth and the twenty-fourth 
hour, having decreased from 39.6 to 589 ‘ 
Here again, it seems safe to assume that this pro 
gressive adaptation to the external heat load was 
brought about principally through corculatory ad 


yustments, certainly, evaporative cooling through 
panting did not play an appre: iable role. There 
that 


instances by intermittence of exposure and super 


evidence m the literature louded m most 
unposed effects of exercise, a pre formaant, respon 
sible. circulatory adyustment in adaptation to heat 
circulating blood vol 
pre exposure 


comstituctts 


“wa progressive rca n 
with the 


concentration of the 


ume re-estabinshment of 


various blood 
This presumably relieves certasn carly compensatory 
h as splam hnx vasoconstriction and 
a rained artenal pressure and eat the same 
makes possible an even greater cutancous vaso 


dilatation and increase in peripheral blood flow 


During exposure to moderately adverse environ 


ments. heat conservation or heat dissipation, as tine 


= 
> 
Le 
‘ 
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case may achsewed by circulatery adjustments 
or largely 

When the environmental load threatens the 
capacity of circulatory adjustments, non -carculatory 
reserve heat producing or heat dusipating devi cs 
as the case may be, are activated to meet the exces 
load 


Harry M.D. Professor of Met 


nator af the Physsology for the Coo 
tcreme 


cliaecal 

hes held « Rocketetier Pellowstup « 
Uniwerety College, London, and Stokws 
Feltlowslup at the of Parsee Me has heen fe! 


ow mm phywology Uarweruty, Loon 


ond « tethew phyweology aad orthopedas at the La: 
cruty 

Dy & an bes teught perchology 
at ee end at the Uniwermty of Rochester 


te was Assestant Professor of Medicine at North 
western Laiweruty Medical Scheel before mowwg to hes 


present 


He member of the American Phywslogn 
the Secsety for Experumenta! Biolagy andi Medwine, and 
bie hes dome beth bes end m the fells 
physiology of mute and nerve, the mem, ond 


Hines, Harry Ph.D. Head of 
Department, Seare of lowa Medusl 

Dr Mines recerwed bis BA MS snd PRD 
lowe Me hes served 
Profesece, aad Profewer at bows of Research 
Medual College 

and recerwed the Gold Medal of the Amernan Congres 
of Mediome 1946 and 1940 He hee pub 
and dome research on many fue 


atropiry am! « aie chew 
etry, end muaculer dystrophy 

Keller, Allen D.. -Chect, Branch 
ology of the Medica! Depew ont, Peeld Research 


Tee 


Contributors to the Symposium 


° 


Physology, of Medwine, of Temas 
Professonsal Phywolagy, University af Lowe 
ville, of Medwine 

De Keller wee born He he BS 
degree trom the Utah State Agricultura! College end be 
Pa D from Cornell 

end on on Ge 
phywology of with partiular 
tram to the aeurclogscal regulation of hody temperstare 


Acustant in the Department of Phywotogy, College of 
State of lows, while pre 

Rendell cocewed her BS. trem State Teachers 
College, Cortland, New York She recewwed her physical 
therepy end her MS degree tram the “Mate 
of lows 

She member of the Amerxan Therapy 
the Amencan Registry of Physical Therapests 
and the Signw Xi 

She « the author of papers on blood flow and on the 
effect of metal implants on beating with diathermy 


Wier, Charles, M.D. — Professor of Physical 
The George Washington Universety School of Medicine 
Derector, Department of Physcal Medicine, The Creorge 
Waeelengton Hospitel; Physician 
Phywcal Medione, Mt Alto Veterans Moapetal, Wash 
D. Comulenat Phywcal Walter 
Reed Creneral Hospata 

Dr Wise recerwed bus BS cod MD trom New York 
Uerwerety He serwed in the Army Medical Corps end 
later was research Feilow in Physiology, Marward Med) 
cal Scheol, and Baruch Pellow in Physical Medicine 
Harvard Meduwal School 

Dr Wine memier of the Ameren Congress of 
Phywecal the Consultants on Education, Coun 
al en Phyece! Meduwane and American 
Medual end diplomate of the Amermen 
of Medwine and 
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In this issue will be found the second series of 
papers presented im Cleveland as part of the 
Symposum on Phywology For 
ence, this issue is published at an ecarler date 
than usual in order to being the entire Sym 
powum tw you at one tine 

lt is our hope that the matertal will prove of 
value to all phrys« al therapists. Since we anticipate 
that many of you will wrsh additronal copies thes 
material will be published in book form m ts 
entirety. Details of price and date of publication 
will be published soon 

You are reminded that much of this material 
cantaim observations and rewuits from ortgmnal 
work and is not available im any other form This 
information was selected and pre sented with the 
phys« al therapist m mind and has been comptled 
m order each one of us to indervtan?! 
better the phystologs al principles underlying cf 
fective patvent treatment It sincerely hoped tha: 
it will prove to be «2 valuable addition to your 
prote ssiona! library 

The Editorial Board of the Review will welcome 
your comments and suggestions regarding this 
material 


The Director Reports: 


October was a field trip month for the Derector 

Philadelphia for a meeting of the Advesory 
Committee to the Educational Cons tant, con 
ssting of Florence Linduff. lance Carlin, anc 
Dorothy Bacthke followed by a chapter meeting 
Plans for the 1952 Conterence were 
Then across country fo Omaha. Nebraska. Clinica! 
facslitees were sitext ther in Lincoln, and 
Counc! Blufis, lowa. Enid Bailey President of 
the Nebraska ( hapter had a well planned stimerary 
which included a luncheon with the members on 
Lincoln and « luncheon with the members m 
Omaha. inciading a member of the Chapter + 
Medical Advisory Council in both cities It was 
hoth pleasant and profitable 

Colorado and the Amernar Oxcupatronal Ther 
apy + Annual Conterence at Glenwood 


Springs was next. As you know, the Amernwar 
Physical Therapy Association Annual Conteren: 


ws to be held there June 17-22, 199! The weather 
was unusually Warm and sunny with a 
freshing ccolness in the evening Manan W 
and Oiena Cole, of our Conterene Program Com 
mittee, met there to make plans for next lune 
Colorado committee members, Esther Collette 
President. and Evelyn May, came over from 
Denwer to discuss general plans. It is an ideal 
spot for a conference and vacation. The whole 
hotel will he ours. Rates are reasonable amd are 
based on American plan: cleven dollars a day for 
two in a room. ten dollars for three m 4 foom 
There are no singles. The rooms are large, with 
very comfortable beds 

You will hear more from ome to tune of all the 
exciting extra<urrmular activities plas a very 
stimulating program. The Colorado chapter = 
going “all out™ to make thes conference 4 memo 
rable one 

Other physical therapests at Glenwood Spring» 
Catherine Worthinghar Eleanor Looms 
Major Underkofler, Marion Easton, and Margaret 
Rood. The latter two are also occupational thera 
pists 

In Denver there were further enthusiast meet 
on conference. Sixty-two attended a dinnet 
meeting and I guarantee that this conference will 
he one vou will not wish to muss 

In Chicago there was the Annual Convention 
of the National Society for ¢ nppled Children and 
Adults. Many physical therapists were attending 
the sessions and were at the luncheon tor ploy sa al 
therapists and occupational therapests ( atherme 
Mobilizing Person 
nel tor Server The shortage of personne: Was 
emphasized Lounse Bailey. a Director of the Asso 
ration. and Consultant im Cerebral Palew for the 
National Society, was among the busiest people 
there The program was untformly excellent 


Worthin gham was On a pane! 


The Ilinows chapter invited me to an exer utive 
snd advisory committee meeting whch was most 
stumulating One of therr biggest projects legis 
lation. An unusual departure from ther regularly 
planned meetings ts 4 Sunday brunch on November 
%. It is hoped that this will bring in many who 
ect to evening mectings Dec aus of distance 

In the National Offwe work continucs # 4 merry 
pace Large numbers of the bro hure are bewmg 
mailed. Keep plenty on hand mm your chapters 


i: 
. 
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for we may get some mid-term clames started and 
they mast be filled. Assistance for you in 4 depart 
ment depemis on your rex rustment 

There is still a high polio meidence and there 
are many requests for emergenmy personnel whach 
cannot be filled. Every effort must be made to 
work out ways and means of carmg for thes 
requests hex ally 

Margaret Moore was 4 pattiipart on a panel 
at the Military Surgeons meeting in New York on 
November 9. Her was “There Are Challenges 
Electrotherapy 

Mary Haskell and Ploy Pinkerton attended « 
Connecticut chapter meeting on October 17 

The Association was represented at the Mid 
century White House Conference on Children and 
Youth, December 3-7, by Mary Clyde Singleton 
President 

The sem-annua!l Executive Committee meeting 
was held in New York, November 30, and Decem 
ber | and 2. In a future Reviww the Secretary will 
summarize the action taken 

Mupaep E.son 


World Confederation for Physical 
Therapy 


The date given for the World Confederation for 
Physical Therapy in the October Review = in 


correct. It will be September 7 and 8 stead of 


September 1. This will permit attending physical 
therapests to go directly to Stackholm to attend the 
International Council for the Care of Cripples in 
Stockholm, September 9-15, and to attend the 
Second International Polio Conference in Copen 
hagen, September 5-7 

It is hoped that physical therapists throughout 
the world take thes 
opportunity to attend and be a part of the organ 
rational meeting of the World Confederation for 
Physical Therapy 

The programs of the Second International Polo 
Conference and the International Council for the 
Care of Crpples will include physicians and scien 
There will be exhibits 
and demonstrations of special interest to physical 
therapysts. Details of the physical therapy program 
will appear mm the Review and will be sent to 
physical therapy assoctations throughout the world 
m january 

Arangements for housing are being worked out 
and definite plans will be announced later 

Information about travel arrangements for those 
attending from Canada and the United States will 
woon be available 


Plan sow to attend 


will advantage of unusual 


tests [rom many 


Tee Teeeary Revew 


Membership News 
Marriages 


Taber of Arlington, Va 

Mewes 

Jeanne Cason, Seo 

Vieten Alves, 

Lole Mae Boldt Apples, We. & 
lr, 

Patricia Meir 
Kallen, Serre Madre. Cale 

of Mem. & 

Mary Bickel, Mere Mary 

Virginia Derrance Robert W 
October Oth 

C. White Neary A. Dewou 

Margaret A. Van Wart, Po. 

Petricia Veder Medio 
Quen, Green Bay, Wie 

Alice Th. Semith, 
tom, oth 

Jean Weelfer Meda We 
Humphreys, Middletown, Conn 


Mary Jane Wateon of San Meteo to Robert | Bedeker 
of Sen bose, Calf 


Loews, Mr Low 


heen K Block 


We. Me Views Ur 


aw Me M 


George 


See 


ow Mere Y 


te Dewd May, Beewes 


aoe Me lan B 


Frances Canavan of Vencowver Gordes 


Crome, Ver 

Gillian F. Griffith, Dertem, 
Seruth 

Jacquelyn Peterson of New Richmond, Wee 
Mr Jacquelyn Reewe of Schone: tady N.Y 

Hetty Jo Lawless cf Comp Poot, cow 
le Sevtert, Calif 

Mildred Rasen, cow 

Plivabeth Hall, Fare aow Mr 
HM. McLaughlin of Moorhead, Minn 

te Horton of Rocky River 

Holler, Wilmungton, 

Jovee Ryan, Harton 
Ma. at 

Jane Walker of Manchester t Lawrence B Swallow of 
Portemoath N. H 

Buens Mo Stewart of Selem, 
Washburn, Springheld, 

Sally A. Pletcher of Shrewsbury t Robert I 
Princeton, Mass 

A. Fern Green w Luther 
N. M. October 12th 


Jean Harrie, Waeterpert, ore Mev 
N.Y 


weer 


Seephen B 
uw 
Hetty 


Mildred Rowe 
Elisabeth 
Ohm, & Homer 
Conn, cow BR la 
Or. tw M 
Hethens 
Alans 


Lew 


jean Archibald, 


) 
| 
im 
it 
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New Members 


The fotlowing are newly accepted members of 


the Amercen Physxal Therapy Awocuten 


Berths Andrews Andrew 
Pool T. Besley, Ie Amalia Meten 
Margarct Elisabeth Beret Charter Leedeck« 

Mary Louse Brown Themes | Marchigiene 
Colvin Mect_comack 
L. Merton Edward Miller 
Harry Edward Deen, john S Nawpemsky 
Hetea M Hope Pate 

bane Rhodes lames F Peck 

Blien Ferguson Sere M Raymer 
Ghee jean Pitepetrck Eve 
Mary Elisabeth Betty Bart Seumbers 
lames Herrengton Poul | Ward 

hoe Marokd Moller Lilien Wetter 


New Student Members 


Coater of Medics of he 


College of 
D Margaret Wells 
blieabeth ( Mrs. Sharkey Mo 
Mary Prengeline Y. 
Netson Coryes Anarls L. Colon 
Regma Crewtord Pauloe 
Manea Dewley KR Pile 
jane Edwards Prmes M Springer 
Everett Cruelle Sere bean Coughem wr 
L. Mall lames Powlson 
lwan C. Kiem L. Quine 
L. Linke fernard W Swift 
P lene Alired | 
Ruterd Magar Mary M 


Charlene 


Boare Bo Sctood of Phy 


Anne hoan Griswold 
Nanay Alloet Haemultoa 
Cody Macgaret Hubbuch 
loan Deloy M 
Newel! Kartera Koowles 
Martha Paulus leonee 
danter Sussane Seely 


Cheldree: Herprtal Sectety 


Pimene B Chem Mary Alwe 
Clyde BR. (stance beheds 
Themes Rarbera S“hamp 
Maron EF Menken Mark Crutcher, Ie 
Adeline Roxtrigues 

Helen L. Rowman L. Pix 
Ceorge D. Reth Mevden 
A Ann Heach 
Shurlew | Dorothy Kaspete 
Antmnette Carpenter Florence Levondosky 
George Cotte T Lewn 
Mary | Mary Ano Lichermann 
Derothy M Caroive 


Margery Leah Fomme F Roeeger 
Willem Menke Rebertee 
A. Marten an W Somes 
Mery G Mares Henrretts 
ick W Mille Dallen Se fomg 
W Raiph Weaver 
Orta M. Wilson 
Portertetd Revewed | 
Mamemond Reroart Kienmet 


Nereh Ange Seth 


New Vor’ 


of 
Lemwe! Dew Aldel» SNeantey 
(reorge Aactrews 
B. Aggustm lots Weaver 
Norton Margarct Wellagton 
Redeiph L. Blah Ri Zetmer 
bleanot 
Robert H Chemtensen Frank 
Oecer Cohen tierry 
lores M Cos Ah« Parbenks 
Henry Dike Mitton Pred 
Rucherd Freeburg Abraha 
Walter Coven 
Ruhard M Herman Rebert D Mears 
Kamalar Frederck Murkeo 
Leonard L. Lasky Mernedes Randall 
Martun Levy Alvin Rogerwm 
Marna lobe D Galloway 
Fike D McDew Gerald 
lobe T. McMahon White 
Harold E. Potts lerermmah 


Gorge A. Rickert 


Lerseruts of Calslorun 


Theta Chuan loeeph Mulroy 
George Cowsem Nel Moerer 

R Beton M South 
Mrs Creraidine Gorman Mrs. lovee Stowers 
Dame! P Halstead, Eroune Deccom 

Tine M. Mr Maree 
Onte Horsch Rebert Nochta 
Kowach Manon T 


ervercety of 


Olewer Thomas Bogen Mr Doone M. McArdle 
Glens HM. Bostrom Mrs. idell D. Moulton 
Denald Earl Erickson Comstantme Valentine 
Gertrude A. Freeman O Word 


D leeger 


Office of Vocational Rehabilitation 


Mary Switzer has been appomwted as Director of 
the Othce of Vocational Rehabilitation, succeeding 
Michael Shortley, Mis Switzer has been assistant 
to the admunustrator of the Federal Securnty Agency 
1999, with coordination of the Agency s 
public health and medial mterests her chief re 
sponsibslity 


. 


Care of the After-<flects of Poliomyelitis, Forearm 
and Hand 


Lows P. Beit, MD. ond Robert MD. 
Warm Spring to of 
$1: 10:646, October 199% 


When @ realived that neat the the hand 
the greatest asset of man the emportance of acheewong 
4 maxemem functions! result The 
capacity depends epon the effectiveness of the 
carly and convalescent care of the motor 
Thes treatment obviously begins as soon as the diagnose 
made and the peticnt’s general medical 

Barly care of the involved segment begins the moment 
the patents permets and should embeace three 
mayor obpectiwes (1) of pam, (2) of 
tightness, (5) sappert of weakness Relief of paw may 
be accomplished by loca! application of hest on the form 
of warm, moot and support m the postion 
of comfort. should be noted thet any which 
affords comfort is permimsthle in the wery carly stages, 
and transtinm to the functional pownon should be mace 
wader the dictates cf With releet of pain, the 
lease of tightness may be furthered by passive motion t 
acheeve gradually painless, functions! range of motion 
cach 

During the carly phase, the evaluation of weskaew 
should be based upon observation of mowements and 
gentic palpetion of in muxte groups As saan 
detasled mux ite tev chowld made During this phase 
of treatment, the carly coevelexceat pened, the mchwedusl 
muxle of muscle group the anit specifically involved 
needing reeducation Early detection of weakness 
the Onger catemsor, of thambh lum 
and frat dorsal interosseus empor 
tant, since progmosis for poor treatment 
delayed 

Coordsnation « the keynote in mente reeducation, and 
all motion (passive, active-passive, active, and active 
cewstive) must be carmed cat in the normal petters 
Strengthening of the individual mux ites of auscle groups 
showld be stressed only after Coordination has been firmly 
established. During the carly phase of munle roeduce 
hon, suppertiwe and/or apparatus may 
he necessary for fulfillment of the normal pettern of 
motion 

The question of when to ducontinue the pamstaking 
muscle reeducation and concentrate on increasing the 
fumctomal Capacity of the forearm and hand by any means 
available wmportant one. Certemnly, coordimation 
must be established and the peak of individual 
strength obtained. A platese in the muscle tests 
will ceadily reves! that maxemum muxle strength (com 
with central servows system involvement) hes 

reached in tho treatment regumen 

A complete evabustion of the functional Gapecity must 
be determined before speci program of functions! 
trasmng can be instituted 
A of sutgxal procedure beyond the wope 
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of the paper. showld be remembered, however, ter 
the setguel results are greatly by the colder 
of early comervatiwe care Prevents of of 
dctoametres sad of eat 
seength will make surgery perform cad will 
the capacity. Sacgery oot be 
the ep the weeteent program 
steed, ot te comsedered snother step the ower «!! 
program it) the tated the 
ef fuectiona!l ectrvities sad my 
chromotogecal phase of the tree tment 


Pducations! Therepy im the Rehabilitetion of the 


Edward E. Gordon, MD, sad C MA 
Cant, 51:9: 995, 


All the cbpectewes of therapy whch hewe 
here are cbvrcusly in ewery 
tt merely tor the of het corte 
growpang: have been t ibustrate the 
and cthcacy of thas For the “harden 
im presses from caplors 
ten of The of 
work may be coleted the 
of oli work Any one o all of these 
tors howe to be the tote! 
personality pattern of the petrent durmng the admanistre 
nee the breed of 
educemomal therapy The « borne cut 
by the of « end 
pher that the fully edhusted saad well rounded 
hes fows facets to hes perwemality to be developed 
jen, svecstion, family group sad com 
group menubershsp 

At whatever lewel with whatever com 
of purpose work actiwity be te 
educational therapy wait, as an part of the rehe 
bilitetion program, prowedes therapewtn means of 
acding in the prewention of relapse the patient 
to restore bimeclf to thet degree af complete persone! 
and ecomomec securtty which will be @uthen the 
of bes phywcal capacity It enables bum to atta through 
achiewement that which makes for on 
active and weeful life In short, rephrase Plate, his 
disease may “prove an enexperted if the levies 
in bis lung compels ham to bus life 


James C. Small, MD. FACP. Philedeiphis In An 
NALS OF 52:6.1087, June 1990 


One of the carliest deformities im arthritn 
occurs in the hands. Characteristically, « develops 
an ulnar dewration of the bangers with contractures at the 
metacarpophalanges! jounts. Theis so greatly reduces the 
ability use the bends thet may regerded one 
of the most distresung deformunes of the The 
morale of patients usually suffers lew from thew emabulety 
to walk then it does from imstelity to wee the hands in 
come tame aught wad w 
shorten the long hours. more than per 
om oat ents with thus ant women, thee on 
sughtly wounds the patients pride more than 
any other aspect of the disease conmet be bedden and 
constantly serves to advertine the 
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Atrephic Arthritis, Discussion Their Pre- 
vention and Correction ag 
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Gee and extend the fagers of the 
premery couse of the ulnar of the 
in 

A umple therapevtx to strengthen the eaten 


chef 


suggested t conrect and peewent thece 


Morse MD. New York Coy ta 
107. 5.221, September 


Tee Mis 


oad usually by rather than by 
defers accopteme “the act of re 
coring, (a thing offered) with « menting on 
the act of of edroetting end agreeing & by 
very an acteve and wery 
“al of « one nting 


Tramsieted int. gy et 
eith phywcel the tere sually appleed 
te three aspects of the + 


tie 


the potent aware nature fasabality, ots 


ward hes owerd 
wmplees 
wmp 


that the peteent 


famaly ote 


that the patent 
hes 
Acceptance the bey & 


be 


lity 


phyweal rehe 


The of acceptance mvolves feo prox 
(the om 
prereiple) 
place 
ceoter of robe 


(4) ox 
one) and 

Acceptance and rebabalitanoa can 
* aid, bet many 
os 

A peyetustrn 
to the 


m 


miegratron (the 


fee 
take 
canes 

functions by direct 


mirectly by education of 


te art he (heragy 
the wor 


parent and 


team tthe 


of the patient 


Clinical Management of Acute 


South MD. Dewd | Gravherd MD 
MD. Thorman Given, MD Philip Rowe 
bier, MD and Avoer Felden. in 
Tee oF Yee Mermcst Ansocta 
Troms, 144°5 215, 

At the preseet Gee there Ge foe 
acute that thee spread of the 


central nervous alters effect om the nerve 
cle, Many petients rocower completely without treat 
ment, bat others, Gdeapete heron asures, suffer eaten 


wwe parelyses 


in the pest few years there hes 
terest om the 4 and 
Vaertous moans of have heen treed 
Moesures 

mom ‘pee and duting the 


ures tor the patient 


an bean carly 
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possible. it cur belief thet bes been 
ovetel adyuwant the carly management of the disease 
has enabled us to hamile later pament 
pest epedema eith saad without 
oer gurung staff. could be wane 
terred fer orthopeda monagement cariecr than wm prevecus 
At the wery further af 


= 


the 


end of other wmpetholyt« drugs 

(1) Dering the 1969, 665 patient: 


yt drug 

(2) The benefit: to treated patient: the 
eet af pesn, speem, sad dyefuncthon 

(3) in the dosage plans dewribed. morbidity was 

(4) Purther of the of 
drugs acute is ends ated 


A Discussion on Muscular Contraction and Relas- 
ation: Their Physical and Chemical Basie 


A V. Hill, PRS. Lowden In oF THe 
Rovat Socwry, Seres 157 886-40, April 15, 1990 


The elementary 4 contraction im theletal 
wngle twitch, ewoked by cangle nerve im 
pulse arriving at an end plate or by direct electric 
shock. It very raped requering for completion 
varying from a few mullseconds t « frachon of 
munute according t the and its tempersture 
it followed by slow rocowery ( recharging ) process 
takeng trom few to an hour 

The focus of the present discussion m the relation be 
tween (2) keown thermal, clectrical, ond 
other physcal changes sccompenying contraction and 
relaxanon and the underlying chemical 


aut 


Pain and Contracture in Pollomyetitix 


Guyton, MD. and Robert C Reeder, BA. 
Mus In Anchtves of AND 
lune 1950 


Arthur € 
mewersity 
the bests of personal 
(ACG) and of be 


polmomyelites ts 


caperene of one of 
contacts with other patents, the 
as that commonly ob 
after «4 russe of after oF 
thet of « stiff meck after one has been sleeping in « cold 


Muse be 


studies on the arm of 


human subjects suggest thet this type of pain aot the 


came as that of 
Studies on ixchemia im the legs of dogs, as well a 
the of human showed that Mead Gow 
ust be stopped 90 to 95 percent of the time m onder 
thet pan may be produced There evedence thet 


thus degree of 
mvetetes 

In twenty-fwe dogs, anterior rhucotomy, a type of lewon 
physrologically resembling the of 
n the aflected leg 
amd 
local 
wing denervetoon 


in the in pole 


caused eautreme 
( omtracture, typece! of 
followed. conchuded 


chenget m the 


tut 
tte retowe vat tte 


may be 
legeneration and that te 
treatment af the wmptorn 
wach 


lt postulated that the 
caused by products of 


value of m the 


the mcreased removal 


= 
+ 
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apport wach « concept, chacfly because even totally 
pereiveed munities eadergeo the seme type of Comtrec tere 
do 


and Paralysis in the of 


Geoege | MD to Recoep, 16) 204 
August 1990 


The pexedure we have found most welusble for ding 
of acute the carly of febrile stage 
i.e, the Greet to devs), and by « 
hugh percentage of wrong diagnoses may be 
tollew the snd sages presented by the 
comdinee ongumally described by Poll The 
Gut, because the attacks the born 
facced has to be before the diay 
can be made. bes ot been cut by cur 
caperience Practwally ewery acute patent 
preseots spasm and every petalytxn pre 
nts weakaess, aad persiyus of the mus 
cles in addinen to sewere degree of spasm 

ht evident that the affected muxies be 
lated and rated soom a6 the acute spasm over 
that the exact of the petrents muscles 
be known It sho umportent for the 
the cogerd te the of 
musk groups whech require stretcheng reeducsaton and 
so that weak muxies may be strengthened 
end, thus, deformety of the mvelved skeletal part 
avoeded 

lt our that such close of the 
wmptems ugm presented by muxle comditeen 
we have induated here permuts diagnoses of 
lets ower percent of the cases the Greet fee 
seven days of the disease 


Phyrtotagical and Performance Changes im Athbetic 
( anditioning 

M Henry snd W Berg, Berkeley, Calf te lowe 
oF 42 105, August 19% 


During the recent war period there was widewpread 
use of performance tests for the of physical 
fitness” In general, these tests the form of stand 
atdized coms and gymmestic stunts, the former presum 
ably measuring speed ot endurance, depending on the 
length of the run, while the letter tested agility. 
for mestular work was also messured by step tests and 
pack whuch were thought to be wnprowements over 
running tests because they were hetter standardized and 
lews influenced by special chills A walidation of 
these procedures, while perhaps justrhable as a temporary 
capedient, not os true measure of thew 
value 

Determinations of oxygen and carbon 
surptus during the payoff penod after a moderate stand 
ard were made on athletes before and after 
regemen of physical conditioning Perfurmence mores 
were also secured of « 300-yerd run, shorter cum, and 
vool stepping to 

All measures umprowed in the theoretaally capected 
Oxygen dete and carbon preeduction 
were more than performance tests a5 mresures 
of wumprowement in physecal Conditesming pro 
duced 4 more wgnihcant change in amount of dete than 
on the rate of pay off, Among the performance teem, the 
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dete dur to meng 6 wel! 
recen wae of the dott ead 
hewstrwe are langety by a! 
tector: and spect shill rather than 
Thee toad to cat subtractive 
waprowement scores, wo that capacity can bv 
demonstrated rewelt of sthietn comditeemeng Actus! 
capecety con be only by 


Rehabilitation of the Tuberculous Patient im the 
Veterans Administration 


Lows Newman, ME. MD. Civet, Phywcel Modine 
Rehabilitation Servuc, Veterans Admumetratc 
Himes, Read at the First Annus! Rete 
tubtanan Conferene sponsored by the Tuberculosis 
of Chicago and Cook County, Chicago, 1, Feb 
19% 


Although tuberculeones wha h 
can be prevented. the the rete 
of tuberculotm pateeats are many 
proper tuactomnag, well integrated pr: mod total rete 
will an compewrtant factor toward the 
solute of these probloms 

As with other @e only be com 
corned with the progress cod well of the 
patent, bat she his mental, 
and aepects Moedwal for tras 
employment mast be carctully comedered 
evaluated 

The Serwice deal 
with the care of tuberculous petrent) comets of 
therapy, occupetomal therapy, therapy, end 
manuel arts therapy la onder to further mtegrete the 
of the services af the « 
Beard hes been comstituted 

The objectives of moduine 
the Veterans are follows 

1. Te promote acceptance of bed root by the peticnt 
by relaxation therapy when ated 


2. Te furnish tactiines for developeng end messuring 
work capacity 

4. To provide pre and postoperative therapy tor 
selected patients who require thoreck surgery 

4. To help motivate patients t© develop an active 
mterest in, and « dewre for, complete recovery 

Work capacity amownt of work the individual 
can do rafely and without adversely affecting his phyucal 
ot mental state of health 

ht the job of those concerned with w 
motivate the petient,. a5 properly motivated patent 
cooperstive one. it well recognized that as rule 
the must can be accomplished for the patient whe oo 
operates. Purther, « wnportent that the patient have 
complete understanding Gf what be dome, how 
t be dome, and the wmportence of wil 
te eccept the care and of m the Geld of 
An educational program she essential 
tor the patient's famuly and the public in general 
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Role of Pes teal Therapy 


The patent is usually referred to the therapy 
witten the Geet week following bee 
t) the Servece He grven 
uxludeng correct bed pos 
sstangerments, ant beoatheng 

In those patents requasing wergery. ‘cach 
wcure the 

|. will bed pesture 
well correct posture tor ofl 
aed walking 


of the 


tonge motion and function 
upper eatremety on the opereted se 
5. Maintenance of proper motulity of the neck, shoul 
ant opine 


of tome and strength of the 
bendy by trolled emercees 

edequete medual core ond the 
work of of! engaged ca total rehabelitation, together eith 
proper follow up for « sufhaent ume, those undividuals 
twheruloss can with 
a full meewre of happiness comreatment. and sates action 

A continwed concerted drive enlighten the publi 
on of] aepects of seach a6 the etiology, pre 
venta mest essential Pourther, al! 
and agenoe, governmental and otherwine 
with the care of the tuberculous petient con 
by frequent cochenge of and carctul analyses af the 


4 Mamtenane 


to « preductiwe life 


et 


exieting problems, be better solve them 
Or e:ll be the prewenteen of tuberculosn 
cme the infected, then our hopes 


will be wm carly rex od the together eith 
prompt, effectual treatment and follow ap Rebvbelitatte« 
tote «md dynamin 


Care of Children Canvalescing from Poliomyelitis: 
Diectestan of Several Points of Controversy 
Robert MD. Waeem Springs 
or Tee Mepetal AssoctaTion, 
September 10% 

After 


ares: ve 


At 
87" 


the peried of virus is over and pro 
damage to the central nervous system threaten 
wna the child's life is past, the physician faced with 


the problern of intelligently handling his young patient 


while the the system 
quiets down aad the remanming anatomecally mtact aeuro 
become phywologscally available for use 
Me must be for « progression of 
procedures thet eill, first, restore the moat 
eflexctiwe ase of all acuromusculer and 


cond, all deformities thet 
lomet the child's ultemate functional capacity Even 


im the mildly patient (infant or child) thu 
means veers of care while the individual increases 
heaght, weight, activit7, and responsibility During every 


dey of these wears there is the constant threat of progres 
sive through misuse of muscle acnon and pro 
areverwe shetleta! deformity through OF 
tected activity 

The overall program 
emits cannag for patent: poli 
W the 
step 


on all responsible and 
coetrowerwy and 
are ead resalts 
peints of 
ane 


withu cach 
sally 


down & 


on 
tem, (2) 
apperetus 


The rma pow 


emactrwrty 


fowr 
therapy, 
surgery 


phvencal 
wed (4) 


Tue Revew 


Vol. 30, No. 12 


The period hospetel elites will de 
peed on three factors, be the 
of thee child, end A 
heepetal unmet should be weed only for the al tm 
(1) to evaluate accuretely the chulds 
ment, (2) t set inte action the bes rounacs of motel 
sation end strengthenmmg. (5) order, &, and 
the use of necessary and suppertive aepperstes 
and (4) the parents thoroughly 
rowtines of care. The child may be cupected requere 
years of treetment The great bulk of thus restment must 
be carried out at home by the child and bus parents 
Only in severe and problems there need 
the child more than three monte 
after onset of 

All mo frequently the treetment program keeps the 
child after the acute stage for sin, twelve, 
ot even qxghtecn month: and then the physician spends 
fifteen minutes prevumebly checking the child every 
three t «a months in « crippled children’s clink enti! 
the patient old enough for surgical 
far beteer to howpitaline the child for « shorter period 
and to readmut him at regular saterwals for short 
periods of evaluation, speciic treatment, Stting and in 
traction in use of apperstus, and reimstrection of par 
cot. kt only whee fealty of medequete care given 
that long periods of are 

There is little dowbt that physical therapy should be 
used and is the methed of in convalescence after 
polomyelits, bet there showt what 
type should be weed, should be started, and how 
lomg should be continued The tools should not be 
criemed for their inadequacy in the hands of poorly 
traned and unskilled phywcians and phywcal theraprets 

In the carly phases of convalescence, phyweal therapy 
hes the great of helpeng to relieve pain 
and te restore and maintain normal mobility of the in 
volwed bodily segments. Later, through specifi forms of 
exercise based on fundaments! principles of functional 
anatomy and muscle reeducatron, phywcal therapy assests 
the patient to use the muscle fibers romanmung ender hus 
voluntary control with wch coordmation that, with 
guided use, effective strength and function are regained 

As the need fot certain cethopedu apparatus becomes 
apparent, physical therapy adapts ats routines to 
the most efhorent and ose of thes apparatus 
Much wmdecision and comtrowersy carts how lone 
we should continue attempts to coax back strength and 
in severely weakened mesclies. Much ome and 
money can be wasted by prolonging thus phase of muscle 
reeducation long past the permed when any reasonable 
hope for the return of strength bus vanmhed On the 
other hand, muscle reedecstion terminated before pox 
uble voluntary control has returned and coordinate pat 
terns of movement are set is an equal waste. Here one 
may be guided, but not ruled, by the usual relationship 
of recovery of individual muscle strength a: related to 
fume 

lf it becomes obvious that severe functions! handicap 
will always be present, physical therapy then atrempe 
imetrect the patient in the use of special apparatus to 
ewercome specific functional problems. This requires 
great ingenuity and patience, and the apparatus most be 
changed as the child grows and bis functions! demand: 
change 

The next poets 


rou 


of controversy may be grouped to 


gether because of their close relationship: smactivity 
activity, and the ase of apperetus ft may be seid that 
the ferure of the child ewen the after 


eflects of polimenyclitis ties im the delicate balance of 
actrvity against inactivity Relative imectivity, with the 
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— 
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proper suppect of weakened bodily 
sary t protect demerwared thers and 
qorme! skeletal Same activity aot only 
but umewitable on the infant of child whe soon 
manifests « cormal ead healthy deure t© move about 
muscle werkness 

Mowuloskeiets! detormines develop from ome couse 
use of muscle strength and/ut pernustent 
sulty skeletal alinerncat Equally severe 
during activity. The proper ese of orthopeda epperetus 
for support, assistance, and, f necessary, correction the 
reasonable and practcal 

Activity, each turning over bed, sitting @ 
bed of in wheeiches, and standing and walking should 
be started carly as can be done wfely 

In the carty stages of convalescence, apperatus must be 
thought of as « protection permitting safe activity while 
the hase program of rest and specific muscle reeducation 
being carned cot. Apperetus may sho be to 
prevent, minimize, ot correct deformity Later, when 
vevere lows of muscle strength « evident, apperstus 
used fo support and assist activity and to mummare the 
danger of progressive deformity as the child increases 
height, weight, and activity 

Certain orthopedic surgical procedures may be ind 
cated during the months and years that are commonly 
considered to be within the penod of convalescence The 
accewmity for these peocedures usually arises from the 
aced to reestablish adequate mabelity of segments 
bw release of fascial of structures when the 
more conservative meth. of manuel and mechanics! 
stretching have fasled 


Pain and Contracture in Poliomyectitic 


A. C. Geytoe ead BR. C. Reeder. In oF New 
aotacy AND 64-844, June 1950 Abstracted 
144.4:599, September 74, 1950 


Guyton ead Reeder observe that the patent with 
poliomyelitis ix often much more concerned with the 
than he with the paratypes Potients have been 
knowe to remain aweke for an entire week as « 
of the pain, yet little & known of its couse One of the 
suthors, Guyton, had had « severe attack of poliomye 
litis 1946 His personel cuperience and whet he 
learned from patients comvinced hum thet the pain of 
polomyelitis is like that commonly cheerved after « 
bewise or after sewere currcise, or Whe thet of « 
neck after one has been sleeping in « cold breere 

The authors describe experuments carned out m onder 
to fearn more about the pain of poliomyelitis Ischermu 
was!induced in degs and in human subjects, The anterior 
roots of the spinal cord in dogs were cut, with preserve 
thon of the posterior roots from the sem segments 

Ischemic pain in the arm of bummer subtects is fot 
the same as that of poliomyelitis Anterior rhuzotomy in 
twenty fwe dogs, « type of lesion phywologically resem 
Ming the lesion of poliomyelitis, invariably caused ex 
treme sensitivity in the affected ieg Contracture, typice! 
of that wee in poliomyelitis, followed 

It comchuded, therefore. that the and contracture 
in are probably duc t pathology 
changes in the muscle following denervation The pain 
of policenyelitis may be ceased by products of cellular 
degeneration. Vasodilation may be valuable in the treat 
ment of thes symptom. because of the mcreased removal 
of wach protects The sethor discus seurcgenic 
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cee of coptrectere cad and concede thet 
there evidence sappett such concept, 
even totally mush underge the seme 
twee of comtracture os do other monies 


Mechaniem of Suffocation in “pinebulber Polso- 
mvelitte and bapericares with Operative Treatment 


Aree Spobetrg, M.D. Stockhetm, Seeden. In 
ov 82 Sepeemier [950 


Denng the pours of tor 
on bulbar podemyehtn has swept ower the 
Conteceme, bold wm New York fram July 12 to 17, 1048 
tt was geacrally agreed thet mm cases tracheotory 
must undoubtedly be comedered as directly litesaving 


Comlaroe 


1. The of the carly stages of 
vatantile paralyws are, most probably, un sccondence with 
the Amercan primarily duc rofl 
and all aot corculetory pares 

Bergman end the mortality 
cate for patients treated with the rewpereter dering the 
(100 surwewed of 834) for the whole of and 
percent (28 of 198 survived) for 

Se fer, thanks the operative 14 
penents, whose condition has heen comedered hopeless 
up to gow, have been sewed 

4 The wmdicetions for operetiwe 
with the end can be 
veded mto the tree groups 

(a) Peviphers! paresis with 

(bh) Aspiration (of wlive and purely 
bulbar crane! lesions (above all, in of 
the vagus) 

Bilateral of the lerynges! 
combuned paresis of Ge 

(4) mans esting themacives, 
wher weys, bilateral paresss of the (plus, 
certaan cases, two-mded auctear perce of the 
oerve, plus the fret and 
ments of the spenal cord) The wilaeten patere m 
these cases downenated by the angle, ot rope dent, 
tom, which cometitetcs an elarm signal for the 
wall The patent the of henged 
strangled any minute by « contracture of tones 
his antagonist mantes, which draw the 
bone backward ead upward. eddstion, « 
clear pares of the accessory serve sets im, the rope dent 
wmptom further sccentuated and the patients com 
dition aggreveted, owing to 4 contracture of the non 
paralyzed musctes which bend the head backward 

(c) Cases in which the operative treatment « applied 
carly, prophylactically 

In all types of respiratory paresis, the respirator treat 
ment may be directly harmful and can even hesten death 
by suffocation if bronchoscopie suction with or (in 
ceptions! cases) without tracheotamy aot appled 

Posters! drainage with oxyaen of carbogen abeo 
lutely aecemery. Dering the fret, and sometimes even 
during the second, week the Suid balance must be cue 
fully comtrolled aad the liquid only paren 
terally on of form Dettran and blood 
hewe prowed to hawe « beneficial effect on 
the check comditien. which offen appears mm the 
hours 
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itis and Healy 


X MD. In Tee oF Tee 
Steve 49-9 1070. Sep 
tomer 1990 


post forty bat med commer before thet age fe 


the of artincetes 4 fewer 
or of of Gee wm 
on forty, « woud the deagmersss 


4 Pealty mechanns 


because much of the pam can be by 
the of wach feults 


Whee « patient wears the pe of 


the end the wertous punts tend realigned 
uwely shoet thee Mereower, @hen of 
thee ot te greet, he mere of tom 
posture to the paint sl 


howewer, there greet deal of from tor 
severe pan, treatment for thes alleviation must be added 
the wee of percoters! foreign pr 


tem sulfur, end om), 
amd we forth 


Many 


phvecal thecapy 


Peerciees ave held 4 petrents with 


ctheusted 
hh they had 


eth of without 


snd on m the mormeng feel throug 


aot at all. did get seem proper t request ener 
owes onder these Moreewer, come the 
standard requere dey hong mentraten, 
Sem mur) 

(1) & presented of Laurence 
work of low backache end wartows 

<2) hee shown thet many of the 
with arthritis are measurably due to faulty 


bendy 
Theat thew 
od faulty and 
44) That thee turn by correction of 


are by correction 


4%) foot posture by wearing ope 


prepered scapportrve 

(6) te the Geetment an! 
the of medial and plrysecal 
therapy, for uritetiwe changes, with correction of faulty 
fot posture, leads repens superior 


that ehich oedimarily obtained 


Rehabilitation of Patients with Hemiplegia 


Neh MD. & Peale N te Meow 
CONT 1129 295, Septemier 199° 

Little of «2 helpful in the of coves 
mtel An cuthne promeung of revels a thet 
by tad general the of 
mene 

fe cones @hich has beew be covets 


um! ofl evidease of 


meet well 


whe had 


heer rhage at 
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ot can be started forty 


stage The om the be 
muses will by comtrectom, to 


trod wemwlatrom Electracal cae delay 


even whach periphers! serwes been 
muccion are clectrally emulated in the leter stage 


sad woth degree of 


longer 


etn hepertemcity sppeers 


ated 
Dering the phase, 


the range of in the Conmtractures are liable 
develop. particularly in older mdivideals The com 
sete of Gtrature the should omtracture 
apparent than reel. At this stage, motility maintained 
by mowing cach pont through it: complete 


renee of af « Gay 


therspy procedures, ewhuch haewe the ad 
tecpeng th improve 
ore bewt euited Functional 
treetment by occupational exercese should be started weth 
the oem at showhder lewel The apm may be sepperted 
either on « table of by « cling Rewstence 
as tolerated With uncrease on strength, the support 
mare be lowered « that work « dome af « bower level 
ultemately the support may be romowed Then work 
im pesinen of the amupperted arm may be gradually 


thet has to be beld grevety 


ontage patient interested on 


mew treetment «¢ the arm 


raved 


Respiratory Studies in Paralytic Poliomyetitic 


B Reerdilien CBE. DM. Dawes Jones, MB. 
BS. DA. F D DPR. and L. M Taylor, BM 
BOh, Oxford In Barren lounwat, No. 4678, 
September 2. 19% 

The following motes are based on at the West 
ern Heoapetal, Palhem, by treo of os (1M T and 2D.-1) 
the 1949 epedemn of and on labora 
cory etudees at Stoke Mandewlle HMoapetel Whale 


cox are tentatrve has become clear that 
much aeed foe unprowement both the design 
aot use of breathing machenes These notes are published 
on the bope of feciiteting sech mmprowement 

hewe been made 
om healthy subjects 


ot the 
the ve 


Numerous measurements of tedal ae 
with spirometer on 
Beth and Drenker peteents after 
treatment fer These measure 
munts show « wide range of varmtion from dey to day 
cases 

It comssdered that in the treatment of 
with respiratory imwolvement there « much need for 
measurements of witel capecsty and tedal aw, wales fre 
quent measurements of blood O, and CO, are practicable 

Early measurement of vite! capecety are suggested m 
order to detect the Gret of involvement, 
with « sew to resting the muscles concerned by the 
prompt use of « The tidal ar measurements 
are indicated as « rough guide to the correct setting of 
& aveed under of over 


patients and 
and 


The potential dangers of hyperventilation are dix 
cowed, and measurements ore given showing the case 
with which this produced mm 

Tests om the ase of the prome pesition m resperstors 
ave decribed. The unpertance of the powhon 
emphaseed, expecually in bulbar cases 
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are in pertcular, fea shower spends 
and a reduction in the angle of shape and on the 
of the pene! 


Polomvelite of Newborn Pathologie Changes im 
Tee Cases 
L. Baskin, Seele, cad S Mille. In 
144.7 975, 14, 

and « 
polomyelts in the fe 
an actrwe mormal bey 
wes m 
four days dueretron The wéent wes 
on delrwery. The baby coarse wee for ther 
dave, when « rectal of © developed 
end crams of the lips and bes wore 
noted twe days Response pan wer sheen 
the night foot end leg and in the lett The pe 
tent became rapadly worse, with extreme Gaccedety 
ular resperation, and progressive cyanosis Death «curred 
om the dey of inte 

ln wow of the fairly fect thet the 
incubation pened of polromyelte 
days and thet wamediate of the we» 
carreed cut on delewery, tus diness eather appeared after 
an incubation of only three and one halt days of resulted 
from intre-cterme infection. The second mfant wee 
normal bow whose mother hed acute 
the second day after the delrwery, while the haby shored 
oo signs of illness. Rectal tompersture of 101" Fo ond 
were noted on the dey of Vite The 
next day the extremities hecame flacced and resperatins 
regular and raped. Death the fourteenth 
dav of life Necropsy reveled that the ugnifcantly 
volved parts of the nervous sytem were « 
to the cond and the medella On the haws of the evidence 

ated, it ao longer posuble to assume that 
infants are ummune polmomvelites 


workers repert two well 

works of tote The frst 
wae bern whale bes 


cretecally fl pobeanvetites ot 


tater 
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lntermitiont Treatment of Poliomyelitis with 
Progressive Resistance 

Sedgwikk Mead, St. Lows. In oF 
Amoctation, 146.6498, October 


The first ~~~ on the exe of progressive resmtence 
pole 


is thet of De Loeme, Sctreah, 
and Watkins in 1948. Every report since thet time has 
heen an cothusiastk coofrmation of the walue of this 
form of treetment, without « wngle dusent. As « result 
of my expenence with the method since the carly part 
of 1947, beliewe that it by for the moet 
yet made to the treetment of this disease 

There has been sometiones pestifuble of the 
ue af yucal therapy io and corebral 
crite must be met by of 
quantitative measures of progress wach are prowsded 
by the technic of progreweve rowstance The 
manual muscle grades (Lowett) are inexact but mow aloo 
be used until measures are 
measurements are wmple and hh the duty of 
the to test the petient « 
checklist of daily living activities. She can also help the 
patient to recover coordination and skill 

Quantitative determinations net anly reves! progres» 
bet show lacking When Gwee of four 
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reeult, the gem Ge end welling 
hobdeng owt vague promases af future 

has been asserted thet therapy 
lees the patient, by the phew 
of tus well recower the 
fullest The 
femal Case pertinent te thes 

The of the pation? « whole pre 
ever wer 


wach quantitative 
tor 


ach 


deri tam 


Sammary 

1. The eee of progressive 
velexcemt ribbed 

A tew weeks of deily alternated 
tree of four meetin of home 
turther mmprowement 
5. Adwentages of the regimen ever treet 
ment oxtude ecomceny of aad 
use of eq“™uparrat ead perenne! and bette: a! 
adjustment Must unpeortant is the quantetatiwe measure 
progress provided 


Posture Based an 
Motion 
julian Singer Haller, MD. Are David 
MD. New York In Ancoves oF Prvecat 
October 1990 

The concept of pesture has undergone frequent chengr> 
during the last decades recently goad posture was 
detmed 4 statk position of standing such wen im 
military scheols. This mien on 
achve contrachen of different muscle groups cannot 
be held for any length of tome, and 
to comtrachon of many muxte groups whech aor 
mally would not be called into action, of at leeet at & 
the same This position alee 
beeethung through the active contraction of the upper 
abxdomen, and it artihcally saperumposed on the mature! 
play of postural reflexes in the gormal standing positron 

The present trend deviates more and more fromm this 
concept of posture toward « more dynamin one, 
taking into account the different postures occurring 
daily life 

Correct dynam posture » an outcome of the phywe 
logical use of the body as an entity 

lf we attempt to analyze dynamic posture, we con 
dehne three main components. muscle balance, grading 
of muscle comtractioms, and timing of muscle contraction 
and relaxation 

All three clements are tightly interwowen, and good 
coordimanon and dynama posture will result only 
of them are functioning sormally 

This report describes an approach to dynamic posture 
through exercises bused on primitive mothon petterm 
Three sequences of mowerments hawe been shown in de 
tail, The first is based on the diagonal reciprocal creep 
img. corresponding to the wellung of the hore 
The second is the diagonal reaiprecal creeping pettern, 
corresponding t the human gait. The third sequence 
based on the type of movement seen in the positive and 
negative stretch reflex 
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January 140 
February 41-80 
March 
April 129-168 
May 169 216 
June 217.2% 


July 237-312 
August 
September 561.408 
October 448 
November 496 
December 497-936 


Screntific articles, news items, feature maternal, and book reviews are listed by author 
and by subject. Titles in capital letters are those of scientific articles, those im italics are 


book reviews 
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Achevement texting 
Aa Experimental Designed to Measure 
Selected Cibyectives of Physical Therapy Education 
Agnes Sapder aad Pilee N Dowell, 
Actimetherapy Blectrotherapy (layton, 406 
Alexander, & Generel Phywology of Heart snd 
452 
Aligure, Mildred | Physical Therapy in State Croppled 
Programe, 275 
Amerikan congress of meduine comwenten, 451 
Amercan Mercury” article om therapy, 265 
Amerikan therapy coavention 
1990. $48, $20 
American phywcal therapy 
Amervan Mercury 245 
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Contereace 1990, 147 
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laternational association of physcal therapests, 147. 
257, 480, 921 
Natromal fowndation for infantile peralyse scholar 
supe, 285 
National ofhce report, 1990, 
National reports, 1990, $42 
for executive committee and aomenating 
145 
Pol, 1949, 277 
Polio emergency program, 1990, 149 
Sengleton, 
Restos! to actiwe 147 
fowndetion for untsnatie pa 
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President, Sarah S. Rogers, Childrens Hosp. 4614 
Bied. Les Angeles 27 

Secretary, Mrs Mary Dodge, 411225 Ivy Pt Los 
Angeies ‘4 


Carolina 
President, Jean Bailey, James Walker Mem’! 
Heap. Wilavagtoa, N. 
Secretary, Blamenthel, Cerebral Paley 
Hop. Durem, N. 
Colorado 
President, fether Gillette, Room 220, Kittredge 
Denver 2 
Secretary, Georgianna Harmon, 54) Williams St 
Denver 


Connecticut 
President. Sarah C Johnson, Norton Rd. Kensing 
toa 
Secretary, Anns Deum, Newington Home and 
Newington 


Lattle Rack 


Delaware 
President, Jean Wiley, 42 Hurst Rd Deerhurs, 


W ilemungtoa 

Secretary, Mary L. McCarthy, 101 Bodacy Rd. 
Dower 

Distriet of 

Predent, Dorothy Voss, 2225 H St. Wash 
ingten ~ 

Secretary, Bother Day, 2655 16 St. NW. Wash 
ington 


Presdent, Mrs. Audrey C. Lester, $00 Royal Palm 
Wey, Palm 

Secretary, Jobe Medrick, 2086 Fiew 
St. 


Georgia 
Preadent, Helen H. Veughn. Warm Springs 
Found, Warm Springs 
Secretary, Marana lohnson, Warm Springs Found . 


Warm Springs 


Idaho 
Priest, Peaster, Bone 
Secretary, Shirley 1702 Jefferson, Bouse 


President, Viela Beyson, Bon 1214, Unit 2. Hines 


Secretary, Nanette G. Keegan, Box 1266, 2 
Hones 


Indiana 

Preadent, Mrs Petence Stam, 4625 Sunset Ave. 
Indsanapoles 

Secretary, Nelda Johason, 8001 N. New Jersey 
Crossroads Rehab Ceater, 

ledeawa 

President, |. Nelson Mosher, Ave. 
South Bend 

Secretary, Adeline Emenerting, Sowth Bend Clone 
120 N_ Bled. South Bend 


lowe 
President, Charlowe Vesey, 220 Davenport 
howe 
Secretary, Mrs. Geneva Johnson, 495 Riverdale, 
bowa Caty 


Ransas 
President, Anite Matthews, 805 Bleckliey Dr. 
Secretary, Marthe We, 476 Wichits 


Rentucks 
Preadent, Bloie Draper, 2511 Concord Dr. 
Lowseville 15 
Secretary, Mrs. Caroline Randolph, 146 Feniley 
Nor Lourevilhe 


President, Helen HM. Chatelain, 6436 Catien St 
New Orleans 
Secretary, Aedrey Ulimen, Foundation 
Jefferson Highway, New Orleans 20 


Maine 
Prevsdent, Poor, Mercy How, 144 State 
St. Porth 


Secretary, Jeanette Pitkin, Myde Mem’! Home for 
Crippled Children, Bath 
Marvland 
President, Miriam E. Miller, Lakehurst Apt. 2, 
600% Highwood Rd. Raltimore 10 
Secretary, Lode Phenice, $310 Westerwoid Ave. 
18 


Marsachusetts 
President, Mary Macdonald, 1205 
Keaton 
Secretary, Mrs Margaret Cochrane. 2) Governor 
Andrew Bd. Hingham 


Michig 
Fastera Michigan 


President, Wilheimens Schultz, 8725 Beaman & 
14 

Secretary, Sophia Radiow, 2975 Chivago Blvd. 
Apt. 215, 6 

President, Mabel Holton, W A. Foote Mem! 
How, lecksen 

Secretary, Marjory W. Ketchum, 917 Leahy 

Muskegon Het 
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